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PART OMNE.

THE ETIOLOGY OF PERSISTERT

CIPITO-POSTERIOR ITIONS



THE ETIOLOGY OF PERSISTENT OCCIFITO~POSTERIOR

POSITIONS.

In I742 S%r Fielding Ould mentioned the high
transverse position of the occiput at the beginning of
labour - an observation which is easily ratified by
abdominal palpation of parturients in early labour. Almost
two centuries later Caldwell, Moloy and D'EsopoLconcluded
from their radiological studies on the mechanism of labour,
that the transverse position of engagement is the usual one.
Radiological study also confirms a view long held by many
obstetricians that before engagement the head normally rests
on the pelvic brim with the sagittal suture nearer the pubes
than the promontory and with the posterior parietal bone
presenting. This attitude however, is unstable, for under
normal conditions of pelvis and foetal head this posterior
asynclitism gradually disappears and the occipito-frontal
diameter of the child's head, by reason of flexion comes to
be parallel or approkimately parallel to the plane of the
brim. As the head traverses the inlet synclitism becomes
gradually established. After the occiput has passed the inlet
it rotates either to the front - and this applies to the vast
majority of cases (70 per cent of 15,000 cases investigated by
one observer) or it may rotate to the back. An occipito-
posterior position will result under the following

circumstances: -



a) If the occiput rotates to the
hollow of the sacrum;

b) If the head enters the pelvis
in an oblique diameter with
the occiput behind;

¢) In rare instances the head

enters the pelvis with the

occiput directly behind and

remains there throughout labour.

This is the uncommon primary

occipito-saecral or dorsi-sacral

position.

Ordinarily when we speak of right occipito-
posterior position it is implied that the sagittal suture
occupies the right oblique diameter of the pelvis.

This is not completely true in all cases since the sagittal
suture may occupy a number of intervening oblique axes, so
that some posteriors engage in the implied obligue diameter
while others engage with the occiput slightly posferior
to true transverse. The practical significance of these
variations intposition'is related to the mechanism of
descent.

It is necessary at this stage to define
the term "persistent occipito-posterior position." Certain
types of cases may be regarded as falling in this category.

»

The cases included in my series can be classified under

2 -



four headings.

a)

b)

d)

e)

spontaneous delivery with the
occiput occupying any position
posterior to true transverse.
Most commonly the occiput in
this type of case lies directly
posterior or much less commonly
in the left or right posterior
position.

Cases in which it has been
necesgssary to rotate the occiput
to an anterior position, either
manually or with the forceps,
before delivery was effected.
Cases which were delivered with
the occiput posterior either
because manual or forceps
rotation was unnecessary, undesirable
or impossible.

All cases in which the occiput
occupied a posterior position
at caesarean section.

Cases in which internal version
was performed in the management

of a posterior position of the occiput.



Further comment on this last group of
cases is necessary. A caesarean section may be performed
for, say fulminating pre-—-eclamptic toxaemia in a parturient
who has only been in labour for a short time. If at
operation the position of the occiput is posterior, the
case i1s recorded as a persistent occipito-posterior
vosition. This is not strictly correct. Had circumstances
been different and permissible of a longer labour, the
occiput might have rotated anteriorly. But since it is
neither possible nor practicable to hypothetically
classify this group of cases into those which would have
rotated and those which would have 'persisted', they are
all included under the terms persistent occipito-posterior
pogition, the most of which can be said is that it is
only to a degree terminologically correct.

There are two facets of this brief
discussion which may be mentioned here and which will be
the subject of a more detailed later discussion under
different headings. The first concerns the variation in
incidence inevitably engendered by the individual
obstetrician's time and mode of intervention in these

cases. The second refers to conservative intervention
before full dilatation of the cervix. If manual (or sometimes
only digital) rotation is successfully attempted per
vaginam before full dilatation of the cervix, should the

case be classified as a persistent occipito-posterior?



There are only a very few people who practice this so

that whether or not this groun of cases is included, does
not appreciably alter the overall incidence in any series.
As a rule the occiput rotates anteriorly late in the
second stage. Before full dilatation it is usually at a
level at which rotation is not expected so that little
can be achieved by this practice unliess the head is low
and the cervix almost fully dilated. In the multiparous
parturient delivery offen takes place before full
dilatation or effacement - the term‘fully dilated’is used
here with its usual obstetrical significance. In this

. type of case manual rotation of the lagging occiput
sometimes expedites the course of labour whereas previously
it was slow and difficult. It is submitted that this type

89
of case should be included in our statistics.(de Villiers)



InCllidiuk

A wtudy of the literuture waows that the in-
cidence of yefaisteut ocecisito=posterior pousitions in
sritich hospitely 18 uniformly undeyr ithree per calte.

the followin, figures ure  ucted by bhiglish authors.

Dugnld Lairdz' 2.6 per ceut

I. Bonulds’ 2.0 per ceut

Gibberd 4 2.0 per ceut
5

stern & iurunette 2436 per cent
ac Leunan, %rigley® 1-2 per ceut

aud rerciwval

Eethel sSolowomns reported a rute of 1 per cont
iu some 15,YWU cuuves deldvered ot the hotunda hos_ ital
durilg his muastership. In A.ae Gemell's report for ithe
Liverpool Batorudty houspltal for 19y, the rte weu 1

per ceut.

The incidonce wocoordil,, o uhe German literi—~
ture veries Letween Uel wud 1 per cent. A. Piuk’found
the ri.te to te Ul por ceut in & serive of 49,746 cou-

secutive deliveries.

It 1o cmon oy wno American obuteuriciens thit

onc sees tie  recte.t verlutions iu iaciconce, Jhe rute
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RACE TOTe Dilel PUPL |ICIOTROT | PRINFS e | KeBe |ROP. |LOF.
COLOURYD [E451 205 | 2.42 385 | 444 |87 (427
BARTU 3549 183 5.2 42 477 |687 [32%
TOTAL 12,000 388 | 3.233 399 | 44.9(60.8|38.1

Pops = Fereistent Occipito-posterior positions,
N.Bs, = Non=booked admisaions,

2e

RACE POPS |SFTP | FPORCEPS | CuSe SeE8 |[Nol.Ds |{Int. V| 3rd D,ﬂ

COLOURED | 205 Ix 57 I7 24 8 I o
63,97 | 27,8¢ | 8.27 ;

BARTU 183 79 639 35 I3 I4 o . ¢
43,178 | 37,7% | 19,17

TCTAL 388 210 126 52 37 22 1 1

(565

CeSe = Cassarcan section

SFTPF = Upontaneous faoe to pubic delivery
SeBs = Stillbirths

R.NR.Ds = Reonatal deaths

Int.¥. = Internal version

3rd DuTe= Third degree tears.



3.

RACE Forceps| Manual Rot|lMan. Rot.NotjRot.Failed|K.R.|Rot.onl
attempted
COLOURED| 57 38 4 I3 0
BANTU 69 33 18 16 1
TOTAL 126 P 22 29 I
Rot. = Rotation
Man. = Manual
K.R. = Rotation with Kiellands forceps.
4.
No. of Cases TYPE OF CASE. Weight.
Studied.
50 I. Spontaneous 71b. Soszs
Face~to~pubes
I00 2. Spontaneous- 6.4
Occipito—-anterior.
48 3. P.O-P"‘ FONBPB. 7.13%
32 40 PcOaP"" Forceps- 8.4'}
stillbirth,neonatal death
17 5e P.O.P. Caesarean
section. 8.5




varying from 2‘ per cent to T per cent (UOB@NVG)B'Wd
evel over 10 per ceni (Aet. ilil.) Tois abuonanlly
high computation and vuristiou of the lcidence is re-
lated more directly to the individuawl obututrician‘s
malisgemelit 0f hiv cuses ruiher thul ainormualities pe-
culiar %o his particular cuseu. Bill"is the egitome of
radiculism sud nls high inclidence of persisieunt ocei, ito-
posterior pooitions is understandable whon one realises
thut he 18 consirained to do internal version 1f the head
remains unenguaged at the begilunile of the second stage =
s mode of imtervenilon whicu happens im 63.4 per cent of
his occiyitu—poéterior poultions. Moreover, he allows
only oue hour iu the secomd stage for spyontuneous long
internal rotation to take pluce, wud accepts a forceps

rate of J4.4 per cent.

Thas the accoucheur who advocuies iuterfer-
euce shortly after fuil dilutation instead of ullowing a
sultable trial period for syontuneous rotution to tuke
pluce, will huve & hi_ her incideunce thun his more putient
ald less ruadic.l collesgue. Yet we must recoguise thut
differences in maungement wre Lot the only factors re-—
sponuible for vuriutlions i.. iucidence, for, aus will bde
uhéwn, in 8 multirucial community such us Caupe lfown, the

rucial fuctor iz of asome importunce.



In the Cape [own [euching Hospitals ithe inci-
deunce ol persistent occlpliowposterior positions hus been
recorded au being above 3 per ceunt in aunuul reports. In
12,000 consecutive deliveries at the New somerset and ut,.
Monica's hoapiltuls over the period 1949 to 19%4, the rute
was Jec3dd ¢+ 0.5035 per cent. The oiriking revelation of
this table is the bantiu rute of 5.2 4 0.3742 per cent
which 18 wore thuu double ithe incidence in the Coloured
group( 2.4 + G.1668 per cent.) The standurd error of
the difference is G.4U96 per ceunt so thut the perceuntage
difference for the sciries is 2.8 4 0.4096 per cent which
is 7 times the standard error. iThe differeuce in iunci-
dence iu the two rucial groups is therefore stutisticully
slguificunt.

On further apalysis of the persiustent occijito-.
posterior pousitions in my serieu, certain differences
between Coloured and Bantu patientu deaserve further meu-
tion. ihe method of unalys:s here follows the priuci-
ples of statlistics; comparivon between the two rmcial

g&roups iu bused om statistical siguificunce,

Of -UYH cuses 63.9 ¢+ 3.355 per cemt delivered
spontunecusly iu the fuce~to-pubes jouiilon i the Col-
oured gI'Ouye ihe correspondil figure ror lbkkutu parte
urisnts 1s 43.4 $3.664 per cent. The percentuge diff-



erence for this mode of delivery is 20.5 + 2,164 which
is 9.473 times the stundurd c¢rror. There iu thercfore
a highly significunt difference between the two groups,

Differeuces of similar ustatistical sipguifi-
¢:uce cualu be demonstrated in reupect of other modes of
delivery. Thus the forceps rate was 7.8 + 3.504 per
cent for Coloured and 37.8 3,584 per cent tor Bantu
patients; the stapndurd error of the difference is
2 «486 50 thut the percentage difference of IC + z.486

1o 4.022 times the staudard error for ihe serisue.

The figureu for the cue.aresan sectick rutes
show & similar diuspurdty. The figure for Coloured
parturients is 8.2 + 1,917 per ceut wiud thaut for the
Bantu 19.1 ¢ 2.8993 the perceutuge differeuce of iU.9 £
20194 is 4.968 timew the utuudurd error.

Theve computaticu: demonstrate differeuces of
statiuvticul significuuce betweess the two rucial groups.
Yet theue differcuces are of even g reater maguitude than
these siatiotices indicutes To visualize ther in thelr
true per., eciive, we must viow these figures agalnst the

buckiground of Buutu obstetrics in gjeuerul.

Eout wouth Afriocun obstetriciunus will attest

to the excellence of the Banty as a parturient, Their



superiority 1is best demcusirated by reference to certuinm
computsations by South Afrdcun wilterw. Heynaf”and Heyns
and bhippef& have written aubout the Bautu uws & partu-
rieuts Thelir study 1s bused on 8 series of 1,433 Bantu
autenatu. patients ueen over a period of five yeurs,

i‘he control series w.u comstituted by $,059 Luropean
antenatul patients. they showed a "hignly sigunificant
statisticul differeuce for operstive delivery® in the

two ruciual groups - the “huropesn rejuiring uesistsuce
more often than the Buntu.® The overall percentage
difference for operative délivery was 4.682 + 0.37 which
was l1l2.77 times the astaudard error for thelir series -
desplite the fauct thaut the mumber of primiparae iun the
European group was 6 per cent (4.04 times its standard
error) higher thon the bantu. They state that forceps
wiu only omce applied in 1,069 Bantu deliveries and quoie
a perventuge difference which is T.22 itimes the staudard

erroxr for their series.

Heyn. wvluo states that the muarked ability of
the Bantu women to deilver herselil withcut ussistauce,ls
st1il more remark:able whew one bears in mind the fucet thut
the averuge hbantu female pelvio is slightly smailer than
thet of European women - the largest pelvis iu lieyns®

series of 67 dry pelvus being equal to luce aud Young's



avernge; oiso, the Iantu heasd at birth is eyual to that
of white ruces. All thipgs beipg equal, the Banutu part-
urient should huve a lower iucideuce of s ontaneous bdbirth
than thé furopean. Yel the reverse obtains.

Here then is a paradoxs the fiuest group of
parturients in South Africa not only has a higher inci-
dence of persistent occiplio=posterior positions but also
a mach hisher rate for operuntive delivery. The figures
for operative delivery in the persisteut occecijito-poster-
ior veries are the very autithesis of those for anteriof
positions. ihe problem 15 not ouly & more COBmMOL One
amongst the Bantu but a more difficult one %o boot. This
suggests thut there is s fundamental factor responsiblev
both for the higher incidence aund the poorer ocutcome for
naturul delivery. ithis observalion prompted the inves—
tigntlon into oranio-pelvic relationships in Buntu part-
urients recorded further on iu this work.

In the discussion which i3 to follow repeated

refercnces will be made to the Buntu and Coloured peopless
elso anatomical compurisons will be made between these two

t



raclial groups, uud differences of cousiderable importauce
in rexard to certein etiocloglcal concepts will be demons—
tratede. It 1is necessary therefore at this juncture to
define theue two termsj the detailed puiure of the matexr-
ial selscted for the pelvic uud oraniometrical studles, is
recorded luter under the correupouding headings. The ap-
thro, ology of the Cape Coloured is us follows. They are
of mixed~stock being descendant from the Ralayan couvicts
imported into the Caype Colony, the Hotteutots znd the Buahe
. 713 /I The other brauch of their authropologicul tree 1s
the Britiuh, Imtch and early French settlers. They have
also received infusions from sailore of many natiocnalities
in their earlier historye. The point I wunut to stress is
that in the short history of this pecople, they have not
been contributed to by the Buntu in any recordable degree.
This realisation is necessary when conducting comyarative

eraniometrical and pelvimetriocal studies,

In swesessing the various etioclogical fuctors re-
spou3ible for persistent occipito-posterior positions, an
explanation mst be sought to account for the varistion in
incidence in the two raciul groups. HReasoning at first
along purely theoreticai lines, the folliwing possibilities
mst be cousidered -

a) That the incidence of occipito-

1R



Ao

~

b)

A pumerical study was therefore conducted to

posterior pouitions at the ol
set of labour iz greater in

the Banwu and, while the per-
centiuge of cuuves unﬁergoing
spcatauneous long internal ro-
tation 18 the wame as in the
Coloured, or uomewhat less, 1t
is of such an order thut the
overall rutio of persistent
occiyito=posterior ositions
per hundred deliveries 1is
greater.

Thet the incidence of oceijgito-
poaterior poultions at the on~
set of labour is the sume in
the two groups but o greuter
proportion fail to rotate ap~
teriorly in the Bantu.

A combinuntion of fuctors a) and
b)-i.o. that the Bantu has both
& greuter mmber of posterior
positions ut ihe onset of law-
bour uas well us a higher rate of

failure for spontaneous rotution.,



detexrmine the relatiouship between these factors and the
frequency of persistent occiplto-posterior positions. The
st.itistics and comyputations iu tuble~i§; were obtained from
the files of juatieunts delivered at the New Lomerset and st,.
kionica's hos; itals over u periocd of severul years. The
deaignation of a Case us an occiplito~posterior in this
series applies only where the head is engaged.‘ The de-
cision as to the exuot position of the head wus mude from

& combinution of abdominal and vaglinal examinations.

PABLE 5.
KOe OF UCASES BARTU COLGU KD
Total
Inveustiguted 1899 2606

Ro. of cuses with 301 272
occijut posterior (16.16%) (1042%)
at onset of labour

Boe. of P,0.P': 38 63
(5.159%) (€301 %)

Percentage Under -
going spontaneous 67 .66 76.83
& rotation
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Applying the conventional formula for diff-
erences according to the principles of statistics she
Stanﬂard error for comparisou in the spontaneous rotation

group is found to be

67 66 x 32.34 + 76083 X 23.17
= 1,358

1699 <606

The percentaie differecunce for this sroup is
therefore 9.17 + 1.358 which is8 6.753 timeu the stundard
error und therefore of statistical significauce. Lim~
ilarly the incideunce of occijito-posterior positions ut
the onset of labour is 5.74 & 0.9196 per cent higher i
Bautu purturientsg this is 6.241 times the standard error

for the diffaraﬁce.

From this brief numerical study it wiil be seen
that the high Bantu peraistent occipito=pouterior rate is
asocounted for by the greater mumber of occoijpito-posterior
positions us well us the greater percentage which fail to
rotate spontaneously and completely.

A differcut series of cuses wasd peleoted,
namely, those in which the head wus uot engaged and in
which, therefore, the pelvic shupe could exert no in-



fluence oun the foetal position. Expressed iu a diff-
erent way -~ the foetal positiou iu this serles of cuses
was entirely dependent ou uteriune factors. ihis ine
veatigaticn wes carried out because of the possible role
uterine fuctors may play in determining persistence of
the occigut in the posterior positione. The results
are recorded in table VI,

From this tuble it 1s seen thut eveu when
pelvic iufluences ure excluded the incidence of ocoi-

pito-p0sterior positions is yrester in the Bautu,

The statistics in tables V und VI were com-
pilled from records of patienta delivered at the .omeruet
hospital. Those in tabie V were persoually ex -

- amined . The series in tabvle VI exteuds over a longer
periods 1less than 50 per cent were peruonally examined
(L.e. cuues seen between Februury 1955 wud June 1957)

for the reut reliance hud to be ylaced ouly ou the re-
cords, All patients were in the lust two weeks of

cestaition.

Of the patient. in table II1 812 pamtu (44.77%)
and IU17 Coloured (39.01%) were in early labour at the
time that the position of the head wau recorded. In no
instuuce wus the degree of cervical diiatutlion beyond



*two fingers.' .arturients who were further advanced in
labour thai thic, were pot included in the series. It
may be assumed therefore, with reasonabie certainty, that
the possibility of having included cases in this inves-
tigation which started labour us a .Osterior gouition
and which had rotated by the time the examination in
hospltal was made, ls remote.

TARLE §.
BO. OF CASES BANTU COLGURED
Total Investiznted 322% 54 30

Bo. of oceipito -
posteriors 612 597

Percentnge of
Total 18 098 11

It is of cunsiderable interest to note here
similar investigations which have been conducted by diff-
erent authors. Wrigley, kac Lemman snd Percival state
that both uncertain und widely varied fisures have been



accumluted from the revulis of abdominal end vugiunal

examination at varicus phases of preguasncy and lubour,

whereas all setu of figures obtaimed by radiography show

close agreement. oteele and Jovert in 1942 couducted a

radiographic study ou 1040 patients "at or near term or

in lébonr up 0 the end of the first stage.”

ded their patients iuto two groups.

1) 763 Cuses "with the head in or

above the brim,'

11) 277 Cases with the head 'in the

pelvis above or Just below the

level of the fuchial spines.'

They divi-

ihe perceuntag e .ucidence of the various jpositions

is shown in the following table.

TALLE VIT.
0T ROT 10A ROA O.A. ROP oy 3%

GROUP I | 40 4 13 10 2 7 3 1l
GRGUP II | 34 | 29 | 12 6 3 12 3 | 2

wOoT WEFT OCCI\PTo TRANSVERSE QA. JCLIPITe [NTERLAR

RoT RuGHT " " RoPf RIGRT occiPito PR

WO RA. LEFT. “ ANTERWOR . af \EE7T. W PeSTERIOR .

RO A. Ry &HT. u - oP o v\ To P&TEKIQ(



According to the findiugs of these workers the
incidence of occipito-posterior jositiocns im group 1 is
I1 per cent zud the imncidence in group II, 17 per cent.
This differeuce may at first sight appear of some impor-
tauce. However, on stalistical analysis the percentage
difference is found to be only 2.395% times the standard
exror of 2.504 for the series, It is hardly significant.

A second and more ;mportant observation 1o be
made from this table ds the rearrangement in the rola~
tive nmumbers of right «ud left pousitions in the two groups;
this counsistyu mainly in a 1elative fall in the mumber of
left ocoipito-posterior positions as the head enters the
pelvis, This disparity is not fortuitous; it is de-
pendent on one of the fundamental factors in the causa~
tion of persistent occijito-posterior positions, namely,
the augle subteuded by the plune of eranisl contact and
the projected line of force from fundus uteri, along the
footul spine t0 this plane, becomes more obtuse when the
foétus presents in the right oceijito=posterior position.
In steele and Juverts series the ratio of left to right
positions is 337 in group I btut 3:12 in groupy Il. .tated
differently - the right occi,ito-posterior position ise
twice us commol s the left ut the inliet but four times

more commob in the midepelvis, It appears difficult to



Q0

avold the conciusion that a numdber of cases of the more
favourable left position had rotated anteriorly at the
time these workers conducted thelr examinations. The
issue which arises from this assertion 1s one for further
discussion namely, the percentage of cases which rotate

early in labour or in the mid-pelvis.

Mac Lennan conducted & similar radiological
study on 1,000 patients "at or about the 36th week of
gestation.” He found the incidence of posterior posi-
tions at the brim to be 15 per cent. This figure is be-
tween that obtained for Bantu and Coloured patients in my
investigations. Whether the figures are strictly com—
parable is difficult to Judge. The nearer the patient
is to term, the closer is the relationship between bony
pelvis and foetal head. At the 36th week thié relation-
ship is almost pnor—-existent or remote. The Eantu and
Coloured figures, in table VI were comyiled only from
patients at or beyond the 38th week of gestatiom, that 1is,
at a time when pelviec influences as determinants of the
position of the head, are of inereasing significaxuce.
With this reasoning therefore, it is better to leave the
analysis and comparisons and to approach the question of
the etioclogy of persistent occlpito-posterior positions
in the following two ways -



1) Factors iufluencin; the foetal

2)

pousition during pregnsncy and
the posuible role these fac-
tors play iu determining the
pouition of the passenger in
iabour.

Pactors responsible for fulle
ure of spontaneocus auterior

rotation of the oocijut,

2l
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be.)

IHE FUETUS

Plexion i3 the norm=l atiitude for mammals
during pregnancy. As term aspproaches it beccmes flex-
ion or extension acoorﬂihg $0 the uspecies, The foetus
oan best uchieve its normsl attitude Af it lies in a
dorsipubic position where the rounded flexed buck is
allowed to bulge out the anterior abdominal wall, These
are the fuctors which iufluence the foetal ;osition du-
ring preguancy. In those cuses in which the posterior
uterine wali is longer and more couvex thau the anterior
(as in the grend multipersa with & pendulous abdomeu and Y
a well sunteflexed uterus) & posterior position of the
back wili be favoured - especinlly if the placentas lies
anteriorly, & .o0sitiocn which it occupies in nearly 4U

per cent of cases.

It has already been stated thut late formation -
of the lower uterine segment is respousibvle for non-
engagement of the head in the lust two weeks of gevta~
tion in the lantu. This immediately iuvokes the thought
that & uterine fuotor may be reupunuitie for the higher
percentage of cuuevs in which the buck 1s posterior in
this group of peo.le in the pre-temrm paticuty also, the
same fuctor may possibly be responuible for the persis-
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tence of the occiput in the posterior position in certain

cauged,

Nearly every umooth mmscle organ in the body
shows variations in shaje, these varisatiouns being rela-
ted to general body-build. Thus the tall uligntly built
individual has a long J-shaped stomach, a long narrow
heart, hypotonicity of the bowel musculature, aud a traus-
verse colon which dips far down into the sbdomen, being
suspended from the posterior abdominal wall by a long
mesentoery. Phe hypersinenioc individual has hia own
physical jeculiarities. 1t 1s common observation that
amongst Bantu women the masculine types are freyueuntly
seen. Of heavy muscular develoment, these women have
broad Pelms .| wide shoulders, short broad feet, little or
no waist and heavy limb musculature. The incidence of
pelvic types showing a strong android tendency is higher
in Bantu women than Eurojeans and Americen white women,
as will be shown later; also it will be shown the ex~
tent to which the android pelvis is iucriminated in the
causation of persisteunt occijito-posterior positions.
Here it i pertiﬁent to gquote lan Donald'smﬁorda |
®.ees.sthere are some cases, ususlly mascular girls, in
whom Do adeguante ex;lamnation presents itself (vis. to

account for a high mobile heud at term.) It 15 as though
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the whole uterus inciuding the lower se ment, teuded to
ride high. In such cuses disproportion 4s hard to ex-
clude, und only the eviuts of labour will provide evi-
dence iun retroupect.” He also states thut the bony
structure of these women tend to the android type and
that the dimensious of the vagipa are skimpy, uoticesbly
in the vault snd the cervix 1is smsll. lLabour starts
with the head high and in the majority of cuses ococipito-
posterior in position. Dopald's deusoription 48 aptly
applicable to many of our bBantu purturients, The asso-
ciation of a high head, presenting in the occipito=pos—
terior poovition, snnd a vkimpy, tight vagins in o womun
of android habitus, is ome which we see more commonly in
the Bantu than in any other group of parturients in the
somerset hospital obstetriocal unit, where bautu, Coloureds,
Cape hkinlays and much usmaller pumber of Indiuns are deli-
vered.,

The uterus and the vaginu have s common origin
from the uwuited distal portions of the lower Ktllerian
ducts, und 1t is couceivable that this narrow type of va-
#ipa may be asssociated withh a more or less constunt va-
risnt of uterine shape, The close anatomicul, and, in
the case 1 am about to juote, functionul kiushipy between
cervix and vaugina, is illustrated in the parturient who



had an anmlar septum at the junction of the upper and
middle thirds of the vagina. The patient was a 206 year
0ld secundipars who had a previous caesarcan section per=
formed decausa of the vaginal abnormality. VWith her se-
eond pregnancy she was allowed to go into labour at term,
Earlier assessment of the pelvis both cliniocally and ra-
diologically had ahamr it to be of normal dimensions.

The foetus presented by the vertex in the right ocoipito-
posterior position. As labour progreesed the vaginal
septun dilated pari passu with the cervix - yet there

was no pressure of the presenting part on the septum to
bying sbout this dilatation. Foroeps was applied fif-
teen minutes after the cervix was fully dilated, It

was necessary to incise the scptum which at that etage
presented as a firm anmmular band like a length of string
encircling the vegina., This patient, incidentally, had a
normel unassisted delivery with her third labour.

Perhaps there iz a variation in uterine shape
which is related to general body~build, but whether the
Mnnne type has a uterus whose gonfiguration favours
a posterdor position of the back, is in the realm of
conjecture rather than fact. To prove or disprove this
possibdbility is a matter of coneiderable difficulty., The
atudy of uterine shape would mean the use of smmiography

25
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which 8%t it5 present uvtate of development is gquite un~
satiofuctorye Direct observation on the uterus at
caesarean section does not lend itvelf to satisfuctory
and acourate study wund is therefore Lot feasible. IHy-
sterography records anteduting preguancy may be of
l14ttle value, iven this method of apyroach 1o the pro-
blem has muny znd grest disadvantuges, chief amongst
which is the imevitable distortion of the utexus due to
spasm though this is seen mainly in antero-posterior
views of the orgamn rather thun in lateral view pictures.
Hysterograms done under geuneral asuaesthesia or the actiown
of short acting hy.notics may be of value in the atudy
of uterine shape. Smooth muwcle tome sud upasm are
more directly related to centraul mervous activity, (hyp-
othalamic impuluves) than local reflexes. The same cen~
tral influences have been invoked as eticlogicul ageuts

in prolouged presgnancy.

o definite stulement can be mude ou the in-
hereit variations in uterine shuye .od the relaticuship
between variants anu correspounding bodily typese. S0
for the present the possibie rcle of a uterine fuctor
being respousible for the hijher percentage of cuses of
ocoipito=pooterior positicus in the bautu must remuin us

conjecture.
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The nearer the patient approaches term,the
thinner becomes the lower segment and the more inti-
mate becomeé the relationship, till now remote, between
bony pelvis and foetal head. As one would naturally
suppose there is quite a definite tendency for the head
to enter the pelvis with the sagittal diameter in the
widest diameter of the pelvis, As shown by the radio-
logical studies of Caldwell and Moloy, this is the trans-
verse diameter of the pelvis in the majority of cases,
If however, the antero-posterior dimemnsions of the pel-
vis exceed the transverse, engagement will tend to take
place with the sagittal suture in the antero-posterior
diameter. If in addition the fore~pelvis is narrow
apd the hind-pelvis adequate engagement wiil be as an
occipito-posterior position. This statement pre-
supposes a similarity in magnitude between the foetal
head and the pelvic dimensions, If the foetus be small
and the pelvis roomy, no adaptation is necessary and the
head may engage in any position. The relationship be-
tween the pelvic type and the position of engagement is
recorded in table 10 . The higher perceuntage of engage-
ment as posteriors in android and anthropoid forms is

clear.,

When labour startg the uterus will tend to



rotate ithe foetus to the beut osition Af the FilLVIC
ARCHITLUSURE ALIO®S, Just as it rotates the quadrupeds
round from the dorsijpublc to the dorsisacral position.
should this mechanism of long intermul rotation faii,

a persistent coccipito-posterior positiocn will resuit,



TORS__RbsiONsIbLk FOR T FAILURE
OF TH: OCCLIUT,

The factors reuponsible for rotution of the
ocoijut in labour ure uot completely underatcod. Op=
inion stili varies au to whether the factors respbnaible
for the normul mechaniusm are entirely uterine in funo-
tion or whether the lower yart of the geuital tract is
alone concerned iu the rotatory movemeuts executed by
the head in laubour., Wwhile it is beyond the scope of
this work to enter into a discussion of the variocus the-
ories concerning the causes of rotation, many of which
are of a coutroversiul nature, certain views may be men-
tioned iu ao_faﬁfihey help to clarify the fuilure of this
mechanism in ococipito=posterior positions,

Persistent occl ito-posterior positions may
be cuused by a fallure of the normal mechunism of labour
or the presence of factors which render the mechanism
impoauiblie. It is proposed then to discuss labour in
peralestent oocciplto=posterior positions under the follo-
win,, headings i1~

1. The normal mechalLism of labour.
2. Feilure of the mechanism of
labour in occijito-posterior
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positions.

3. Puctors which render impossible
the mechuunism of long intermal
rotation.

THE MECHAKISE OF LABOUK.

Fudolph and Ivywétr.ae the intrinsic action
of the uterus 4s a rotator of the child's body. The
shape of theuvterus undoubtedly plays some role as su-
sgested by Alshauzen (quoted by rarumore). Bumm acoey—
ting Alshauzen's explanation, introduces usnother fuctor
substanticzted by the stereocscopic studies of Calidwell,
loloy aud D'Esopo./ Purumore gquotes Bumm as follows s
"1t is the trunk which iustitutes the anterior rotation
and imparts to ihe occiput the impulses which cuuse it
to rotate in the same direction." faramore Gontinues
thus ¢ "The rotution of the foetal trumk is determined
by the forward projection of the maternal vertebrue
column, this prevents the foetal buck from rotating
oompletely behind, and cotibiucd with the effectu of the
uterine conir:ctions, cuuses it first to become lateral
und finally anterior. In this way the foetal txunk
carries the occijut -ith it.*

\7.
Caldwell, Moloy und D'anpo7believe that the
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influence: concern:d with rotzilom discussed above may

be greatly .ssisted by two fuctoru whiéh they observed
cousistently in the course of iLhelr stereoscopic inves—
tigations, The firs. iu thé aungle of the foetal axis >
toward the inlet. The second concerns the luclimntion

of the inlet to the maternul vertebral cclumnke This ob-
liquity 1o especiully unoticeuble in anthropoid types in
which posterior positions are proue Lo occur. They coun-
sider a third fuctor — & very obvicus one - usmely, that
the pelvic brim is boumnded anteriorly by the yielding ab-
dominal wall and posteriorly by the fixed maternal hard
parts. These three fuctors bLring about a state of aff-
airs in wihich a moving body is directed tangentially to-
ward a plane that is inclined downward wund a forward and a
spiral movement takes pluce in the liue of leust reusis~
tance.

This explunation of these Americun workers is
porhups an over-sim lification of a very ocomplex mechan—
ism. They have reduced the mauiter to one of simple me—
chanlos. The initiation of the process of long internal
rotation probably takes pluce inm the msuner they outline.
It may occur at vurying. levels above the pelvic floor or
the origiuiunl posterior position muy persiut pariicularly

if some secondary fuctor in the pelvic urchitecture exists,



until the muscular pelvic gutter of the levatores apni,
is reuched. Again, the lower pelvic fuctors may pre-
vent or assist in the rotation of the heud, such as the
shape of the lower bony srchitecture or the grip of the

soft purts. For the prescut we are concerned with the

assistance to rotution afforded by the lower pelvic fac-

tors.

The lower purt of the geunital tr.oct from the

lower uterine segment to the vaglual orifice may be

looked upon a8 a potenticl elastic wnd resiiieunt chaunel

which will Lot be completely opened untii ihe largest
disengaging vectiousl plaune of the foetal head is pass~
ing through its outlet. It is surrounded by a bony
pelvic cuvity throughout the greuter part of its extent
apd its lower curve is supported by the terminal part
of the suorum and the muscles of the pelvic floore. The
flexed foetal head may be likemed to & solid slightly
evosntric dome-shaped or semiepuruboloid body with a
plaustic vault and s rigid buse joined by the flexible
neck to the cylindriocanl trunk. lMoulding and caput
succedaneun formation usually iucreases the likeness to
such & body und, in its normal attitude in the pelvic
cavity of complete flexion and iu the ubsence of any
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constraining forces, extensiou of the head is easier than
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further fiexion (Hunter.f&

1f such & body is drivem through & proportion-
ate cyliunder of circular cross section which is part-
ially straight in 1iis upper reuches and partly curved in
1ts lower, it will attempt to follow the straight and
curves of the camal. 1ts apex will therefore follow
the axis, the shortest itrunsverse uvectional planen will
engage in the trausverse sectiouni ploues of the strauight
aud "normal® (to the axis or rudius of the hypothetiical
hollow riug of which the curved part of the chauuel

" would be s segyment) secticr~l planes of the curved por-

tion of the cazaili.

S— STRAIGHT PORTION
OF BIRTH CANAL

RAD!I OF HYPOTHETICAL RING

\cu&veo PORTION OF BIRTH CANAL

DIAGRAM SHOWING THE NORMAL SECTIONAL PLANES
OF THE BIRTH CANAL

Any tendéncy of the anpex to alter its course
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in relationship to the central axis of the cuual will
be checked by the resilient walls which will deflcot it
back towards ihe cenire of the jusuage where a siate of
eyuilibrium wil. be reached.

In the case of the foetal head, flexion and
extenuion can ocour im the sagittal plane with sub-
occipito~bregmaiic and mento~vertical dismete.s. By
application of the wedge and lever priucijples, head flex-
ion ococurs until a state of balunce is obtuined with the
highest point of the vertex in or nesr the centire of the
causl. A8 the coroual jlane with bi~parietal cummento-
verticul dimmeters, is bilaterally symmetricul, luteral
flexion 0 right or left is exceptional in the upper
birth canal.

The walls of the birth cunal behave like an
isotropic elustic membrane with eyual deformability iun
all directions. They offer greuter resistance to the
passuge of the head through them when deformed irregu-
larly by the engagement of the greater diumeters due to
decreused flexion thau when stretched uniformly (Rydberg':
1935.) Under these cunditiuus the attitude of flexiom
iy effected und maintuined, the smallest seotioual
blanee are brought into the pormal sectiounal planes of



the birth canal at the various levels of the girdle of
contact, and the most favouruble position for delivery

is fucilitnted,.

bErection of the uterus during uterine systole
cusupes the foetue to be driven downwards and buckwards
through the pelvic brim and into the pelvic cavity where
the presenting part tends to "bug" the sacrum and, in
the lower curve c¢f the birth cunal, to expand the pe.-~
vic floor. (Caldwell, koloy and L'Esopo 1935}

The greater ithe augle of drive the more ilke-
ly is the presenting part to follow this favourable
courve., (Gold 1950.) Ihe larger drive usugies are ssis-
ted by ihe erect posture aud hindered by the obutetriec

binder (wiiliam Hunter 1953.)%

Extension rewuults in the fittimg of larger
saétiunal rvlanes into the canaly thus in the unmoulded
head the occipituv=frontul plane is 47 per ceut sud the
meuto=-vertical caronsl plaune Bl per cent greuter in area
than the suboceipito-bregm.tic caromal plune.' The diff-
ereuce 1. even more proucunced when the ha;d is moulded
in its attitude of comylete flexion. Puil flexion
minimizég resistance to deucent by reducing the area of

the ;:lane of engugement of the heud wuund, therefore,of the



degree of expuusion of the birth cuusl necessary to
acco.nodaie it.

Rydberg (1935) bus demomnstrated the foetal
head =8 an asymmetricel kidney-shaped body even iun its
attitude of complete flexion, with the grenter part of
ite mass above the level of the mento-verilcal caronal
plunes If the head i drivem vertic:lly dowuwards
against the sloping pelvic floor, wiih itu greater pro-
minence lyin, towards the rear as a direet occipitoe
posterior position the point of contuct will be direo-
ted forwards and iporeuased flexion will result. 1If
the position of the head is made slightly eccentric to
correspond with the right or left occiyitc—=posterior
yosition., the point of comtuoct will agzain be deflected
forwerd ut, in view of the ecoentric position of the
ocoiput this will result in rotation in the plane of
contuct to bring the occijut forward (Hurt 1880.)

By & process of accommodation the concave
posterior uspect of the foetul head und shoulders ro-
tates forward until 1t is applied to the inner convex
surface of the birth canal. It rotates as a result of
the eccentric pressure of the resilient walls of the
tube untii 1its curve correspcnds with the curve of the

capal when the rotatiocnal forces arxre egualised, The
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continual elastic reuwist uce offered by the soft tissues
ensures that 4t 45 closely embruced by the walls of the
canal and ®mo, throughout its descent, its lower ypole is
kept in firm contuct with the curving slope of the iuner
concuvity of the caual and is comstantly being driven to-
wards 1ts ceutre (Youmg 19l3.) Thus in the absence of
any contrary force, the dome of the flexed head leads the
presenting part througsh the centre of the birth cuual as
the heud de..cends during labour and rotution tukes pli.ce
in the pluue of contact to mllow it to negoiiunte the lower

curve of the cunal.

Koir (1938) has shown thut latersl flexion of
the slready flexed foetul head 15 more difficult than ex-
tension and further flexiou more difficuit than lateral
flexion owin,, to the resistunce of the oppoull, muucle
sTou s ., The foetal head on pussing through the birth
cunal therefore teunds %o roilute until the side of casy
flexibility, that is the occipital pole, 1s carried for-
wards to the anterior purt of the pelvis, This mechuunism
iu, in fuct, au movemeut of uccommodation to wullow the head
L0 take up a position of rest and deflexion in tie curved

canal.

-

rrimery exteusion of the foetal heaud is a con-

timation of the spirel movement of internal rotation and
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descent which heips to keep the loung axis of the foetal
head in that of the birth canal where it curves for-
wards. Under feovourable conditions it commences in
occiptto-posterior positions, as soon as Lhe occiput
hug rotated in frent of the truusverse diumeter of the
pelvis, generally whewn the head is expanding the pelvic
floor. At first minor asyunclitism or tilting of the
heud towards the anterior parietui bone followed by
8light extension may tuke luce. 8 internusl rotation
is uearing: completion, the major movement of extension
takes place und Al cewses when the menio-vertical axis
of the head corresponds with ibhe uxis of +he birth ea-.
pal,with the vertex expanding the vugiual orifice. This
primary extenslion of the head 18 brought abuut by ex-
rension of the cervical spine as & whoele aud, unlike se-
condary extencion,is not & simple hinge —iike movement
at the atlauto=occipital joint (Jomes 1906.) The head
is deflexed, the vertex is th.uust towards the vaginal
orifice like . pisiton in & cyiinder, the cervical spine
is oppoued to the posterior surfuce of the pubes and

ihe occiput comes to rest benesth the pubic arch. The
movement is largely one of accommodation, the presenting
part teking the liue of leust resistance, to the vagine—
el orifice 88 1t 1s driven forward by the trasusmitted

power of the uterus.
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william Hunter, from whom muach of what is
here recorded concerning the mechunism of labour, has
been taken, believes that the forward tilting of the
occiput toward the fromt wnd primary or precrowning ex—

teusion are differeunt aspects of ome mechaniam,.

Calkins (1947) states thut the intern:l rota—
tion tukes pluce before the head reaches the pelvie
floor in two=thirds of cuses and rather eariier in mule-
tierevids than in primigravidae. If he is correct inm
his asvertion, it suggests that the inclined plapes of
the pelvic gutter play little or Lo role iu cuusing ro-
tution of the occiput. The pelvic floor is situated
at the level of the angle in the 'L'-shaped birth canal
and ‘1f rotation is effected before this level is reached,
then the itheory of ‘uneyual flexibilities' introduced by
wellheim and developed by Snoo aund Moir becomes unten~—
able.

Perbhua;.s studies in animals on the mechanism
of labour aud the role of the pelvic floor in aiding ro-
taiion, may bring some enlichtenment. In lower mammals
the levutor ani ariseu pouteriorly from the brim, where-
as iz man it hau descended to & lower level, leaving
its aponeurosis of origin as the tough upper part of

the obturator fuuscla, kEorphologicully the muscle may



be divided into ilioccoceygews and jubococcygeus jortions
the lutter .ometimes in man has an accessory slip at its
posterior part termed the illousacralis’® The higher
level of origin of the levator auni and its better dev—
elopmeni in lower mammals form a favourable setting for
studyins the role of this muscle in the mechunism of
labour.

A0



PAILURE OF THE MECHANISM OF LABOGUR IN
OUCIPTR0=POSTERIOR  PUSIIIONS.

The mechanism of labour is dependent on the
following fuctors 3 adequate uterine action, & curved
birth canal the soft tiseue walls of which are in appo~
sition anud which have a dexree of elasticity, a foetal
head of averagze size. Ve may logically state therefore,
that whenu the foetal head is of average dimensions, the
lower birth canal of normal culiibre and resistunce, the
pelvic capacity within norm=l limits and the uterine con-
tractions are effective, compaction and general flexion
of the foetus are usually msintained and incres.ed in -
the course of normal labour., It may be stated ulso that
withinu reasonable limits, the greater the resistaunce and
resilience of the soft tissues makiug up the birth canal
and the less the available spuce in the bony pelvis, the
greater will be the degree of flexion and therefore spon-—

taneous rotation will be eucourasyged (Hunter.)

It follows then, that if the foetaul heead 18
umall, the lower birth cansl patuious und atonic, the
yalvis too spacious und uterine contruotions feeble,“tho
forces bringing abour increased flexiou may be less eff-
ective and the head may remain in an attitude of incom~
plete flexion. Incomplete flexion from any cause may
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bring about a state of rest and cquilidbrium in which
flexion and cxteunsion may be effected with equal fac~
il14ty. In the abeence of unegqual flexibilities therec
is probably an impairment of the tendency for rotation
to occur. The likelihood ©of non-rotation of the head
may be inoreased if the uterus is inert or hypotonic
or if moulding and caput sucoedanrum formation have
taken place on a deflexed head or, in the exceptional
once, 1f foetal rigor mortis is present. Foetal atony
or a deficient or inefficient uterine floor may increase
the risk of non~rotation in some casesn., Some of these

factors wil) be discussed in greater detail.

THE UTERIRE ACTICH.

Poor uterine action is a well-known feature
of the labour in those cases in which the ccoiput ooou-
ples a posterior position. For some cbscure reason =
Cameron states it is the influence of the polarity of
the uterus - the onset of labour is often characterizcd
by irregular feeble, ineffective ut painful contractions.
A mmltiparcus patient ie often conscious of the unusual
state of affairs and may volunteer the information that
sonsthing is wrong with her pains which are differant
from those of her previocus labours, That



thie type of poor uterine sction can be and often is
responsible for the failure of the mechanism 0f labour
is readily understood. The duretion of the first stage
of labour ies not affeoted by posterior positions of the
ocgiput. All recent workers who have studied the pro-
blem are agrecd on this, calkinsa;omyuted the duration
of lsbour by the nmumber of labour pains and the time 4in
mimites. He compared these findings with those ob-
tained by a similar study in occipito-anterior positicuns,
selecting cases which were as far as poscible sinmilar in
the initial state of the cerviz. IHe concluded that the
ocoipito-posterior position only slightly lengthened the
first stagc of labour. Calkins, who has long maintained
a sanguine attitude towards occlpi to-posterior positions,
caloulates that the seccnd stase is prolonged by as

mich a8 35 mimatee; depending upon the associated factors
of labour pains, infunt aise, level at which dilatation
is completed and the time in whioh internal rotation
takes place. The differense between Calkins computas
tions and other similar earlier statistical analyses

may be due to the fact that the patienis with very ashort
labours may have started off as posterior positions, but
were first scen when dilatatlion and rotation were already
completed. In the analysis these cases were included
under anterior pousitions. loreover a relatively larger
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percentage of patients with poor comtructions, une
favourable cervices or thoue with lur.e babies and
severcl conditions unfavourable to dilatation, would
bave been seen very eur@y in labour, increusing the
relative incidence of occiitoeposterior positions and
.heredy uluo increasing the overall percentuge of slow
labours in this type of presentation. Hellman and
rryatowsky, working in Professor Lastman®s cliuie, ob-
tained similer findings dn theilr studies. In reguxd
to the persisteut occipito-posterior position, they
conclude that the length of the second stage is more
thun doubled,

The need for efficient uterime fuuction 1is
greater in ocociyito—-posterior positiuns 1if spontanecus
rotation is to be achieved. yuite apart from the well-
kuown need for long interns:l rotution through three-
eizhths of a circle the mechanism of lubéur is adver-
sely affected iu other ways. The axis of uterine
thrust trunsmitted from the fundus uteri through the
foetal vertebral colummn, tends to operzte at a mechan-
ical disadvantage, sipce it is out of aligument :.nd not
at ri ht wngles to the pelvic iniet. The steeper
therefore the angdie of iuclination of the pelvic brim

the more serious does this fuctor Lecome. The forces
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necessary to drive the head deeply into the pelvis are
often misdirected und therefore misspent. It is in
this respect that the multipara is blessed with a me-
chanical advantage, for her more lax abdominal wall all-
ows the uteripe body to sayg further forward so that the
direction of uterine thrust through the foetai . ine

more neurly approaches the directioun of enzagement.

Inefficient uterine function is related to the
persistent occijito—-posterior position as cuuse and eff-
ect reppectively; but clinical obuervation raises the
suspicion that the rel:tiocnshiy is frejueutly reversed.
The oft-quoted explanation for this is that the deflexed
head yresents an ovoid rather thau a sphere to the lower
segment wud therefore teuds to fit badly so that poor
poins result from inefficient stimulation. The fore
waters are uot plugged efficiently by the preseuting
part during coutructions and the membranes rupture early
on s0 thi:t rotation is discouraged as a resulte Do H.
stern and C.4.F. Burnette in an unalysis of 198 cases of
persisteut occipito=posterior position found that the
membranes ruptured before half dilatution in 37.2 per
cent of cases uud ufter hulf dilution in 62.8 per cent,
The corresgonding figures for my series of 388 cases

were 45.2 anud S0.1 per ceut; 1iu 4.7 per ceut of cases
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the time of ru,ture wus not uwscertainable,

The mechanism whereby the cervix dilates 18
pot fully understood, It 18 postuluted by some that
it represeunts merely the reluxation of a sphincter, This
might apply to the intermnsl os but not to the extermal
o8 which is fibrous rather th.n muscular and what rus-
cle tissue is present is of anu immature type. The
frequency of cervical lacerations in uormal lubour is
sufficlient testimony of the way in which the lower cer-
vix resists dilutatiou. The bag of forewaters normally
play some role as & hydrostatic wedge, but it is not im-
portant to the process and, indeed, "other things being
equal, dil.tation proceeds more quickly when the mem-
brapnes are rugtured® (Jeffeoate.f”* The fuct that the
mpembrunes rupture early in labour in occipito-posterior
positions without uppreciably lengthening the first
stage of labour, supports this view, The outward thrust
of the presenting part must inevitubly both thin and open
up the cervix by circumferentinl stretching. It i3 also
pald thut'a 'well-fitting presenting part seems to deter-
mine the efficlient uction of the upper segment'(Jdeffcoute.)

A cyclic effect may therefore occur in

occipito=pouterior positions in which a poorly fitting
presenting purt is responsidble for poor uterine uction
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and this iu turn 1o inc.deyunte t0 force the head down in-
t0 the pelvis and s0 procure flexion aund rotution., Uteiine
faetors muy Lo responsibie for persistent oceijito-
pouterior pouitions in ancther way. This type of cuse

is seen where the membraues hive ruptured early in labour
with the head utill high. BHost of the iijuor draipns away,
the uterus becomes more and more tightly applied to its
contentu'and pro.ress bLecomes arrested labour huving
cewsed before or shortly aufter full dilation, Ve gee this
type of case umon st our nou~booked admissions, The pat-
ients are neurly always primipara,

A similar type of persistent oceci ito-posterior
pouition is seen in both multiparcus und primiparocus pat-
lentu, In this type of case the uterus is in 4« state of
touie contruction. Iutermittent contraotions have ceased
apd ou examimnstion the uterus is found to be smail, tender
ald hurd so as to obucure the cutlines of the foetus om
palpation. lany of these cuues sre a..sociated with and
the result of cephulo=pelvic disproportion. It is in
this t;pe of case that lollund used the term 'nctive re—
tention of the foetus' uumely, when tetuiile spynam of the
uterus, due to irritution, wes the end point of @ diffi-
cult labour. |



A__LAX ©BLVIC FLOOR,

One of the factors allegedly respousible for a
failure of loug internal rotation is a lax pelvic dia~
phragmn and perineum., The role of these soft tissues in
the mechanism of labour has already beeu counsidered. It
is argued that when the presenting part meets the resis-~
tauce of the pelvic fioor, flexion is promoted. Flexion
is a siune qua nwon inu the mechanisa of auterior rotution.
The downwurd uki forward sloping iuclimned side walls of
the diaphragm deflect the occiput uud so rotation occurs.
A lex pelvic diaphragm cau exert Lo influence on the ro-
tation of the occipute. This sge-0ld coucept must be
subjected to critical aualysis before its vulidity can be
acceted. If this comcept is correct or if it is & faco-
tor of unotabie siguificusice one would exject the inci-
dence of persistent occipito=posterior positions to be
higher in the higher grudes of paritys yet in this series
.24 per cent of patients had more thau two fuil-term de-
liveries, 52.65 were primipsrse wnd, the rest had wll had
only oue grevivus fulleterm delivery. These figures,
which reflect on the parity of the parturients in the
serics, must be interpreted with caution because f the se~
lection exercised in bookin, prospeciive parturients for

delivery. The pyreseut aoccoumodaticn imudeyuscies for our

48
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obstetrical unit makeus it necessary for us to select
our putients, prefereuce being glveu to primigravidee,
srand multipurae, those with bud obstetric histories as
well as those who have chrouic medicui illnesses., It
io therefore difficult to determ.ue how closely our
hospital figures represent a cross-section of all part-
urientus, If we turn to the aus.ysis of the purity
groups amolls the pon-booked udrissionus the problem is
no c¢lesarer because thoue multi, ravidae who are adwmitt d
10 hospital have usually had dystocia of uvome duration
necessitating «dmission to hospltal for further atten~
tion. No kucwledge iu gained of the group which de-
livered s, vntanecusly and completely in ihe face~to-
pubes position aud never eutered the portals of 8 hos—
pital.

wecondly, 1t cau be logically stated that poor
mascular resistuuce 10 the long oceiplital lever will
mean less liability to exteusion. ( .ee page 75) Thus
eveu wheu a potent factor for extension of the head is
presentdthe lax perineum cal culy have a very umall con-
tritutory role. lastly, it may be added, that when the
head has reached the lax sagging pelvic floor of the mul
tipara it has come a long way through the pelvic straight
and Af it has Lot rotated by theun the natural forces have



found it unnecessary or imgossibie. In opgouition to
theve argunents one muy say that with a well flexed head
having a long frontal lever, a taut perineum will pro-
mote udditional flexion. But this is hardly pertinent

to the yroblem of persistent occijito=-posterior positiuus,

These arguments cast serious doubts on the va-
lidity of the loung accepted,but impoerfectly understood,
concept of & lax perineum us an etioclogical fuctor. Ceor-
tainly, iu so fur as the Bantu are concerned south African
obstetriciuns will be loathe to accept it as a predispo-
sing fector for, as is well znown, the incideunce of pro-
lupee in these people is very much lower than in other
rucial groups in this country yet their incidence of per-

slatent ocoijpito-posterior positions is highest,

' If we look upon the unormal mechanuiasm of labour
as an attempt ou the purt of mature to puss the irregular
spheriod of tue fouetul heud uthrough A pelvic chanmel of
varyine cross-seCtional shape at different leveiu, it is
easy 10 understund thal the meed for these rotatory move-
ments executed by the heud is unnecessary if{ the foeial
hewd 15 very wm:ll or the pelvis very large by compari-
soue If labour starts off in theue cases wiih the occi-
put pouterior, the foetuli heud muy truverse the whole

ingth of the pelvis without rotation. The multiparous



parturient in premature travall exemylifies this type
of cuse. Here the lux vagipual walls do uot embiuce
ithe spmuall foetul head and the sagging pelvic floor has
failed to muintain the curvaiure of the birth cunal.

The second of twins, especlally when swmall,not infre-
gquently is bory fuce-to-pubesiy 1t Ly ifies the type of

cuuse Jjust discussed,

]



52

The normal mechﬁniam of the oceiput in labour
1s only possible if the pelvic architectu a 8. Uye
dinarily, the bony yelvis does uot materianlly affect the
mechauism tut, when the pelvis is asmall or deformed the
rotatory mechunics muy be disordered or oboiructed. The
well=-flexed head preuvents ut its greatest cross-uection
a8 4 circle meavuring more or less 9.9 ceutimeters 1in
diumeter (depending on foetul size.) sSuch s fully
flexed heud can rotate as 1s necessary in laboure. int
optimal flexion is not mecessurily de unovo or throughout
labour. fhe purtianlly extended head resenting by its
occipito=~frontil diameter has at its greutest croass—sec-
tion an impertect oval ocutline. Its greuteust longitu-—
dinal length is unbout I1.95 centimeters while itz greatest
width of 9 - 10 ceutimeters iu situated nearer to one end
of the greatest length thun the other. A head in such
an attitude of purtiul extension can ouly mowe &s the aco-
ommodating pelvic architecture ullows. Felvic mor.holo-
&y and head flexion are both fuotors of paramount impor—
tance iu the joslerior mechiplsume. These two factors

Wil be considered in thiv sectioke.
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Ll LVIS .

Reference hus already been made to the¢ pura-
dox in Bantu obstetrics namely, that us a race they are
uneyualled as purturients (1n‘South Africa certainly)
yet they run into obstetric difficulties fur more comm-
only i‘han other rucial groups in South Africa, when the
oceciput ococuples a posterior'poaition at the onset of
labour. This commonly obseived difference suggested
cephalo-pelvic relatiunsﬁipa u8 a possible cuuse 10 KGO~
ount for the disparity iu incideuce between the Buntu and
the other ruciul groups in South sfric:, An ipvestiga~
tion was therefore caurried cut to study the role of
pelvic snd cranial morpyhvlogy im the p.rsistent occipito=

posterior position.

Pelvic architecture is the most important
wingle fuctor determining the mechanism of the occiput
in labour. Thiv stutement appllies vwith eyuul force to
b -reisteunt occipito-posterior positious,. the occijput
being the largest part of the presenting part gravitates
to the most roomy areé of the pelvis. At the brim eu-
gasgenent 48 u posterior is more likely with & parrow

beuked anterior pelvis aud a deep posterior segrment. In
the midpelvis a deepy well curved saucrum wud prominent
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inward-;odnting spines parrowing the truusverse dinen-
sions at this station, similarly encourasge the posterior
poaitiocn. At tho outlet, the poaterlor jposition is
favoured by a triangjular fore-pelvis (with & narrow go-
thic arch 8ubpdbic coufiguration) und & fully adeguate
posterior segment. ?1pez~s'26é;auertion that & loby syn—
physie publs 1is ap important fuctor in determining the
mechuiism of the occiput in poersistent cgecipito-posterior
positions hardly seems teuanble in the absence of further
gualification of the utatement. The occiput that has
come 80 far forward us to meet rcesistance iu the form of
vhe symphysis publs hus no need for .urther rotetion.

The problem 1s perheps that of disproportion.

Anxhropoiﬂ and to & lesuser extent android pel-
ves possesas many of the festures mentiovned above. Thelir
side walls are churacteriustically flattened. In this
way Lhey offer obstructioan to the m:chanism which effects
complete flexiou of the vertex and long internal rotation.
Accordin,, to D'Esopo 90 per ceut of .rimury occij:itoe

saecral ;ositions ceun be accounted for on this busis,

Pelvic morphology is one of the two muln fuo-
1ors reuvpousibvle for the high Bantu poersistent ocolulio-

posterior rate of 5.2 per cent us well as the poorer out-
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come for spomtaneous delivery in this type of case.
Without proof however, the assumed importance of pelvic
form in the causation of persistent occipito=posterior
positions as well as its prominence as an etiological
factor in the Bantu, would be mere conjecture. The
statement concerhing its role in the Bantu is based on a
radiological survey analysing a consecutlve series of un-
selected women'®s pelves and conducted with the purpose of
determining any variatlion in incidence of the different
pelvic forms as compared with corresponding European
types. Studies conducted by Heynszﬁust more than a de-
cade ago revealed & surprising finding namely, that the
capacity of the average Bantu woman's pelvis 1s lower
than for example that of English women. This f.ct is
referred to elsewhere in this work. Ince and Young??
found the average area of the brim in London English wo-
men to be 126-8 square centimeters whereas the‘corresponp
ding figure for the Bantu was I0Il.23, the largest brim of
a series of 67 dry pelves being equal to Ince and Young's
average. This reduction in brim area is the resulit of
smaller measurements in both the transverse and the an-
terio-posterior dimensions (see table 16 - ) s0 that the

brim index does not differ materially from the normal as

Heyn's and my own (Appendix I) figures demonstrate. These

figures are reproduced in tables 8 & O
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TABLL. 8,
PELVIC DI~ KU, OF OB~
KMENSION. ORIGIN SERVATIORS., KEAR RANGE
A CONJUGATE BANTU a) 66 Dry Pelves| 10.76 2 0.10 9.1 ~ 12.6
VERA., (C K) -
b) 100 X-Ray
Pelvimetries | IU.59 ¢+ 0.08| 8.2 - 12.5
¢) sterecscopic
Hethod (25) I11.01
Al 3% X-Bay I1.64 8.35-14.35
LORDOR 509 FPelvime-
ENGLISH tries 11.83 # 0.04 | 8.7 = 15

B.TRANGVBESE
OF BHIN (CH)

BARTU

a) 66 Dry Pelves

11.96 &+ 0.I0

M

908 - 1308

b) 10y X=-Ray
Pelvimetries | 11.34 + 0.08| 9.15-13.6
¢) Stereoscopic
Bethod 12,07
gggﬁbﬁ 350 13.23 11.0-16.0
LONDOK 509 15406 ¢ 0.03| I0.9-15.4

C.Uﬂﬂ;biﬁf‘fk@ BANTU a) 66 Lry Pelves 161 .23+ 1.25| 74.75=126.5
AREA OF LisLal ) 100 X-Ray
Pelvimetries | 99.33 + 1.21| 66.6~ 127.6
c) 29 utereosc—
oi:4¢ Method 113.04
KUKRAL
BNGLISH 356 121 .0 86.0-162.0
LONRDGN
ENGLISH 509 95.0-165.0
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CUBPARALLIVE FIGULES FOR BANTU

Bﬁ;g IiibbX o
TABLE 9.
ORIGIN INDEX
JANTU a) 65 lLry Pelves 9035 + 1.62
HEYNS b) 100 X-Ray Pelvi-
metries. 93.& hd 0.72
¢} &% Stereoscopic
method. 91.27
bee Appendix 305 X=Ruy Pel-
1. Puge vimetries 92.%
ENG LIsH 350 Rural Bnglish | 663
805 London English | 90.80 + G.36
SUUTH AFRICAR 100 i-Ray Pelvi-
902

COLOURRD

metries,




My own studies iudicute also the strong ar—
droid teundeuncy in Bantu pelvic morphology. Thus an-

"droid asndroid-gynsecolid, wudroid-anthropoid and android-

platypelloid forms comstituted 34.T + <.727 per cent of
0% cases investiguted, whereas the corresponding figure
obtained by Caldwell and Holoy was only <2.2 per ceut -
a difference of 12.% which on statistical analysis is
found to be 3.101 times the standard error. sStatisti-
cally, therefore we caunot ignore this differeunce. I%
is also shown (AppendiX I page /13) that the percentage
of all forms showing an android tendeucy in 305 Bantu

‘women 1is 46,8 per ceut - a figure which is siguificantly

higher (3.14z times the stundard error of difference)

than thut of the Caldwell-koloy series ( 33.3 per cunte)

The umaller size of the Bantu pelvis and the
hisher iucidence of android forms are yrimarily respone
sible for the poorer chunce for s .ontauecus delivery
when the oceiut ocouples a posterior position in these
excellent parturients. The foet:l head, which is of
comparabie eize (Appendix I1) to that of the caucasian,
has not ouly to0 truverse & smaller pelvis but & longer
one us well. The subpubic angle 18 more often below &0
degrees, than for example in the Cape Coloured (Appendix
I page 118) yet the intertuberous dlumeter is Lot below
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normul (Heyns) so thut the foetel head has to traverse
a greater dejth before birth by extensiou becomes

poaeibs, 6.

The android pelvis with its wedge-shaped brinm
apnd convergiung side-walls, has a particularly bad ob-
stetric re.utation. A woment's thought will provide
one reason for this: the widest diameter of the brim is
situated far back near the posterior wall where it is
not avallable to the foetal head. The diameter that
does concern the foetal head lies halfwuny between the
anterior uud posterior walls snd 18 couveniently termed
the available transverse diameter by Koir,.

Whereas in the gynuecold pelvia with its
rounded ellipticual brim, these diameters coiucide or
mearly coiucide aund are therefore equal, iu the wedge-
brimmed pelvis the avuilable transverse diameter may be
two or more ceuntimeters less thau the widest transverse
measurement. It 15 o treacherous type of pelvis. Some-
times the sucrum lacks & full cencavity from promontory
to tip. In these circumstances the head enganges as a
posterior tut becuuse of inade, uate sacral curvature and
prominent inward - pointing spines, resistance is offered
not only to the descent of the head but also to intermal

rotation (whe:. the occiput is ;.08terior.) when the
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ocoiput meets the resistance of the imperfectly curved
sacrum, extension is promoted, as will be shown later.

A greater head diameter presents, namely, the occipito-
frontal and because of the convergent bore of the side-
walls, the progress of labour is arrested. It is with
this type of pelvis thut the entity *failed forceps®” is
most often seen recorded in posterior positioms. .. 1he
outlet the uarrow, deep subpubic wrch diminuishes the
lower aviailable aniero=posterior diumeter, :nud so diffi-
cuity 1s ewcounitcred even inu the fin.l stage of ex;ule
sion (or extractiou) while the danger to the soft tissues
iy grecater Leciuse of this narrow *.othic arch® subpubic
configurction in which the waste-gpuce of Horris is
Jreater than wiith wilder arches. The percentage of Buntu
women buving a subpubic urch below 80 de,rees is high -
higzher thoun, for example, in the Cape Colou:ed yrimigra-—
vidae studied (Appendix I) . Caldwell und iKoloy siate
thut narrow wrches ure *unuocicied wilh couvergine uside

walls in IGU pur cent of cuues studied,.'

The role of pelvic shupe on the incidence of
oceiplito~posterior positions as well au the course und
outcome of labour is au importuant oue. The ex::ct me-~
chaniam by wioich android énd wsathropoid pelves are con—

cerned in the cuusvsation of jersistent occigito-posterior
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positions will be discussed later under 'Extension of

the foetal head during labour,' If pelvic confiuration
is so0 important s determining f:otor in therinéidence of
persistent occijito=-pouuierior positions ome should be

able to prove utatistically the following i

a) That he incidence of ccei, ito-
posterior positions at the on-
set of labour is greuter iu an—
droid und authropoid pelves as

. compared with other iypes.

b) That the iucidence of perais-
tent occipito-yoaterior‘poaitions
(whether Lhe delivery was spoh-
taneous or was terminuted by
forceps extruction or cueuarean
section) is directly related to

these pelvic forms,.

Ihe tabléa which foilow, were compiled from Lhe
case histories of patients delivered ut the somerset
boapital, All the putients hud complete X-ray pelvi-
metries antenitelly. They were both of Bantu and
Coloured stock.

From the figures in table lo it can be seen that
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the head engnged in the occipito-posterior position in
35.23 per ceunt of 176 android pelves. 0f these pdster—
liors. spontanecus anterior rotation took place in only

| 46 per cent of cases. In the anthropoid group spon—
taneous rotution wus the exception,occurring inm only 2%

per ceut of cases or one in four labours.

TALLE IO
YPE OF PELVIS| NO. OF | POSITION AT OB- KODE OF
CASES, | SET OF Fm EOUR. BEM TION,

O=A O-P O-A P. O. P.

. cum——
ANDKCGID 176 114 62 142 kY (54.8%)#
GYNALCOID 200 169 a 195 2 (6.4%)
Fsm&omm 50 19 37 29 27 (75%)
LATY PELLOID 64 52 12 62 2 (16%)
O=A Occipito~anterior O=P Geeipito=posterior.

P-5-C. PERSIIferT ORLIAITO PoSre oS % FAalLvre of RoTeaTio~

In regaurd to the platypelloid forms im only
approximately cne in five cases was the occiput posterior
at the onset of labour aud complete rotation was achieved
in five out of every six cuses (835.3 per cent.) Ninety
three pes cent of posteriora in the gymaecold group
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rotated spontaneously and completely.

The obstetrically unfavourable android pelvis
is cleurly shown up by comparing the outcome of labour in
two series of cuses with the occijut anterior aund poster-
ior in each group. For muny years unow it hus beem urged
th:t our forceps rute iu 100 low in the Cape Town teuch-
ing hospitals, uud thaut an increususe would be an advuntage
t0 our putiente as well as to those in training without
cilitating against the yrinciples of good obsteiric prac-
tice. Heyns”mem;iona the same problem ii. his 1947 paper
(The south Africal Neuro or Bantu us a Parturient,)aud
states thut the iucidence of 1.82 per cent for South
African whites iu appreclably lower thai. the rate of over
5 per cent in most Buropean commuhities elsewhere. 1In his
geries the Bantu forceps rate wus (.21 per cCeut. These
figures reflect on the excellence of the Buntu a8 partu-
rients. Yei from my own studies it is shown that in the
persistent occlpito=posierior pjoslition, this excellence
disappesrs and he operative uud ussisted deiivery rates
increase (puge /5 ) It is sulmitted thut the strong an—
droid teundeuncy iu Bantu pelvic morphology is irimardily
respousible for this unfuvourable prognosis in persistent

occipito-posterior pouitions.
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| COMPARATIVE FIGUKES FOR THe OUTCOME OF LABOUR

PABLE 1I.
POSITICN OF POT. NO. OF | SPONTANEOUS | FORCEPS |Gl AREAR
OCCI UT Chvks SECTION

55 (90.2%8) [ 2 (3e3%) |4 B55%)

lCCIPITO -

ANTERIOR 61

OLCIPITY -

PO T LOR 41 30 (63.9%) |9 (19.1%)|8 (17.0%)

Ordinurily, the exceptional fortitude und good

uterine action of Bantu parturdients ensble ithem to cope

with the task of driving the foetal head through the

smaller pelvisg

tut when the additicnai task is imposed

upon them of having to deal wiih ‘he unfuvourable persis-

tent ocecipito=posterior position, a large proportion of

them fuil to achieve a normal delivery.

In the series

quoted in table ][] , the forceys rute is almost six times
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as high wheu the ouciput is pousterior ut the onset of
lubour in androld pelves; the cuesarean section rates

show a similar, though less murked, incre.uve.

The worst casen of extreme moulding «re encoun-
tered amolg Dantu purturdients with persistent oceipito;
posterior posicions. Cften the cuse is an emergelcy uad-
mission - and 20 to 30U per cent of our deliveries at the
somerset hosgital are uon-booked admissious admitted bue-
cuuse of a prolongcd second stuge. On inspectiocn of the
vulva & large caput ic seen and a vagiluul examinution gives
the deceptive impression that the head 18 lo. enoucsh to be
extracted by forceys. Subseguent eveuts prove the fallacy
of the impression thaut the head wus low in position. Boul-
ding in these cuses may o distort the head thut even the
experienced obstetrician may form & wrong impreusion as to

the station of the hesd.

The folluwing table shows the relative freyqueuncies
of the different modes of terminntion of labour in all
pelvic types when the occijut is posterior at the onset of

labour.

These figures speak for themselves. The two cuses

of anthropoid pelvis which came to cueuaresn section both

were of the 'hizh ussimil.tion® type. The worst proguosis
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with occi itu=posterior positions is found in asssociation

with android pelves, fhe gynsecold and authropoid forms

offer the best chance for natural delivery.

TABLE 12.
) I!!PE OF FPELVIS NO. OF Chvso MODE OF T .RKINATIOR
S0A SHTP | PGECEPS C.5.
GYRAECOID 50 925 2% 4% 2%
ernnom 47 39.TF | 425 19.1% | 17.0%
ANTHRUPOID 40 62.%% | 25% 7.5 |5
PLATYPRLIGID 40 80% TS5 5% Te5%

S0A = Spontapeous delivery with the occiput anterior.

SFTP = Spontaneous delivery in the face-to-pudbes position.

C.5. = Caesarean section.

what is written here iu condemmpution of the

android pelvis in occiiito-posterior positiona, applies to
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a lesser degree to vertex preseuntations in general, It
is of interest to reproduce the fisures from Caldwell
and doloy, who studied the distribution of jpelvis types
accordin, to the mude of delivery.

These figures show that for 'low forceps®' there
is very little varistion in incidence relative to the in-
dividual pelvic types. This is not surprising, the in-
cideunce of this proceedurs varies from obstetrician to
obstetrician. But no obstetrician would readily or une~
necessarily do a 'low~mid forceps®' or a *'mid forceps' and
it is under these headings that the android pelvis is ex-
posed in its true‘colours. The sume may be said of cae-

sareun deliveries.

The iufluence of pelvis structure ou the course
of lubour is an important one. As far as wceipito-
posterior poaitions are concerned it must be regarded as
a factor of paramount importance. Certeinly, as shown,
apdroid apd anthropoid pelves are usscciated with 28 higher
percentuge of cases of occeipito-posterior ;ositions. One
of these structural factors is concermned in the high Bantu
persistent occipito-posterior rate of 5.2 per cent. The
full siguificuuce of theuse pelvic structurul influences in
the ﬁtiology of persistent occiplto=-posterior positions

becomes more evideut when conuldered in cousjunction with
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DISTRIBUTION OF PELVIC TYPES ACCORDING TO THE MODE OF TFT77™"Y 560 Cases.

- {¥ROK cum;ﬂ ARD MOLOY.)
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L

freLE I3 |
ode of Anthyropolid, |[Anthropold-| Android- - |Gynascoid. im:c:a, Android~ Android|Rachitie |[Ko. of
- |Gynasooid. | Anthropold, |-  Gynaeovid, Flat, [Cases.
livery. )
Low foroeps. 16 15 I0 32 16 5 0 100
;on-u&ﬁ foroeps. 13 I0 I2 ’13 21 14 o 100 4
34 forceps. I2 2 12 15 35 R o To0 1
|
I 3 9 12 AT 7 4 100
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extension of the hecad and crenial form.

1.
THE FOETAL HETAD.
a) THE SIAPE OF THE FOETAL HEAD.

For many decades 1t has been taught that the
inherited cranial form influecnces the course of labour.
Erneat mllpzoof Kiel, in criticising this view states
that thece time-honoured teachings are based on the ex-
amination of children who were alrnady delivered spon-
taneously, and whose heads, accordingly, had becen moulded
by the course of lsbour., He exanined hundreds of cases
o f breech delivery in which 'the hcad could not have been
moulded.® Ile found what is generally known, namely,
that the rounded bracshycephalous type predominated to the
exclusion of all other types. His conclusion wa: that
"esessssin the newborn there 1s not yet any congenital
inherited cranial form, at ary rate, not in such a way
that any influence on the course of labour could be ex~
pected,” whilet Finks | in his paper concluded, from his serics

of ocases, that cranial configuration "is pot & very impor-
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tant fuctor im iufluencin; the course of labour.” Piuk 3la

studied the problem in & more uspecific manner, nmmely,

in regurd to pervistent occipito=-poste.ior positions, and
reached the oconclusion th:..t one of the importaut etiolo-
&lcal fuctors is & foetul head similur to the shape of
the , elvis bein; churucitcrized by a longer bitesporal and
meunto—-occipltal diameter thunu normual.

Opinion seems divided a8 to the role of cran-
1al configuration ou the course of lubour, Iu several
rersoual communic.tious obsietricians menticmed the poss-
ibility that the pelvic shape iufluences th« cranial
form. While this view may be correct in regard to the
moulding which tukes plice in cuses of minor diaprbporb
tion, there certainly 16 Lo fiied relutionshi; between,
éay, a dolichopellic bony birth cannl and a dolichoce-
phalic cranial coufigurvtion. The gquestion is discussed
in Appendix 11 of this work, |

The oniy kuown aud proven relationship between
heud form aud presentuidon is that which exists between
anencephaly and face presentation. The crunial form
probubly has a very small role in iufiuvencing the pre-
gent:tion or uffecting the mechunism of labour; but

when head shape is cousidered in relationshi; to ocei _ito-
posterior positicns i certuin pelvic tyipes there bLecomes
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apparent a definite relatiounship.

The South African Danutu have heads which are
elonguted 50 thut the rullo of the greateut breadth to the
greatest leungth is of an order to which the term dolicho-
cephaly is applicadble. The index for these measurements
18 T2.5 (Keanafzénd aocordin. to J.A. Keen 71.8.2% Thease
indices indicute thit they are among the must douvilchoce-
phalic of the wvarious ethnic groups. Ve know aloso that
term  infants' heads full within a restricted range of
T6 = 82 for the lemyth/breadth index ama that the subse-
quent maturstion curves for infunts of differcut rucial
groups show difterencqa with time, these differences being
related t0 the index of the arents. Iu Appendix 11
(page /75) is to be found a discussion and study of the
term infaut's head in the Bantu and ithe Cape Coloured
pseople. Iu that sectiovn the conclusion is reuched that
the term Bantu foetus® head hus a ceyhslic index of 78.53,
while the Cape Coloured infant has ain index nearer the
upper iimits of the uwccepied range. It is aluo shown
that the differemnce iu index is grcater than can be aco-
cunted for by chance. A study of the iundividual cuse re-
cords (page /77) shows the freyuency with which infants with
low cepbaiic index (7% - 76) i encountered among the Ama-
Zulu and the Ama-Xos&s wnd thut it i. the occurrence of these

exceptivonally low iudices (i.¢. low fer term infants) which
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lower the overall average index of these tribes to TB.4.

The cephalic index expyress:s something different
for each skull and it mmst be regarded as a total re-
s,onse to a mumber of vuriable fuctors. Arithmetically
the index merely expresses skull breadth as & percentage
of skull length. In actuul fuct a low index is such be-
cause the head 1s elongated posteriorly that is, nt its
occi ital end.

In this discuesion we are conceruned primarily

with those foetuses who ai term huve a cephulic index

which ia appreciably lower thau the accepted averuge. The

subocciplio-bregmutic disncter which presents when the
heud 1. fuily flexed, as iu oceipito-anterior positicus,
is unchanged by variaticns in the cephaiic index, hut
with partiul extsusion a different diameter i. concerued.
If we couwsider the exanple where the degree of exteunscion
is sufficient to change the girdle of cramisi contuct
from the uubocciplto-bregmatic to ihe occipito-frontal
plane, thew it is eusy to see how the usectivual shape he-
comes changed from o circle to au owvile If in addition
there is a low cephalic index, ithe ovul shape becomes more
prouounced. This is the median vertex ;.ositiocn first de—

seribed by Baudelooyue wnd Hodge and is also referrcd to
a9 the ‘ki.itary Attitude.’
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Both the doiichocegh:ilic umd the pucdoce;halic
hends huve u c¢ircular crosu sectionm in the suboceipito-
bregmitic plune; oo exteusion takes pluce vo does the
cross~-scciion «t the girdle of cranial contact become more
ovale Conulder a degree of exteusion which is less than
thut quoted in ihe firut exampie, thut is, one in which
the greuatest sectionuzl piane is anywhere between the sub-
occipito=-bregmatic apd the oecipttal—frontal‘planea: for
any glven degree of extension the doliciwwcephalic skull
wiil have a more m:rkedly oval outline at the girdle of
cranisl contuct than the paedocephalic skull.

If partial exteusion of the pussenger's head
occury in & pelvis which for any reasou is narrowed trano-
versely the mechapism of labour cunnot tuke place, This
applies particulurly to the aunthropoid pelvis which may be
trunsversely contracted aud often compensated for in ite
antero=posterior dimeunslons. 7he saume may be s:id of the
android class oi pelvis in which the uarrowing is in the
midpelvis but which is uot compensated for iu any other

dimensioL.

It is rotionudl to cuuclude thit the loug axie of
the head (in the attitude of ,..rtial extension) will be in
the longest diameter of the pelvis iu these cases, to
fucilitute delivery -~ 10 minimize the miternal and uterine
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effort necessary for expulsion. Therefore an occipito-

posterior position must be regarded as a physiological

adaptation of foetal head to maternal pelvis in this type

of case. Such adaptation is necessary when the foetal
head diameterswhich are of importance in labour, appro-
ximate the available pelvic dimensiocns in magnitude. HNa-
turally the gquestion arisest Why do not all parturients
with android and anthropoid pelves deliver as posteriors
or terminate with the occiput lagging in the posterior
position when labour started off with the occiput post-
erior in location?  The answer is that this obligatory
adaptation of the foetal head to the matirnal pelvis is
only necessary when the head (by virtue of its size, or
degree of extension) can just traverse the pelvic strait
and requires ihe optimal position in order to écﬂieve
this. Conversely if the foetal head is very small and
the pelvis very large, no adaptation is necessary. In a
spaclous aud so completelytrounded.pelvis that all its
measurements are practically the same, adaptution is un-
necessary; the head,then, may eyually well be born as a
tposterior' or an‘anterior.' It is noteworthy that the
labour which terminates as a persistent occipito-posteriorxr
often has a large infant as a passenger. Indeed, the
average weight of all'persistent occipito—-posterior posi-

tions’in my series were above average (see table 4 ) The
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seocond of twinu and the premature lubour tLyuify the class
of cuse in which & small foetal head traversing a capa-
cious pelvis, renders the need for a mechanism of labour
superfluous, Rot iufreyuently the infant's heaud engages
as & vertex in the posterior pouvlition and passes the length
of the pelvis without rotaiilng und 4s born *fuce~to-pubes,®

1I.

The importance of exteusion iu the pouierior posi-
tion his beon menticued by neurly every writer ou the sub-
Ject. It appesrs to be a well eustablished asgect of the
posterior mechuniem, yet its c.use h.s not been well under—
stood. Vihem the membruues ure ruptured the effective
force of uierine contraction and retruction is exerted
larzely by pressure of the fundus om the upper pole of the
foetus and this is traunsmitted dircctly to the presenting
part through the vertebrual cclumn. Irrespec.ive of the
behaviour of the uterine ....cle, there pust be & resultant
downward force trauumitted through the foetal spine, which
becomes straight and rigid in lubour. (Illusiration ii )
Thia force iu applied to he foeiul head «% the forumen
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maguum . 1. results both in descent of the head and a
toryue motion around the utlus, This toryue motion will
result either in flexion or extension, dependiing on the
lengths of the two lever arms formed. The lengths of
these two lever arms are determ.ned by projecting the line
of force, thruough the foetal spine and the foramen magnum
to the girﬂle of cranial contact, the exact plane of which
is dependent on the degree of flexion or exteusion pre-
sent. Thas in the fully flexed attitude it correusponds
t0 the suboccipito-bregmatic plune whereas in the median
vertex position it 18 relu.ted to the occipito~fromtal
vlane. Iabour, in occipito-pousterior positions oftem
starte off with the heud partially extended, so for the
parpose of this discussion oniy he mechaniom in relation to
the ococipito-frontal plane will be considered, HMoreover,
when the head is fully flexed ut the onset of lubour it

u8 & Tule remains in this attitude throughout its pelvie
descent. By contrast the purtially extended head may
either become fulily flexed, or it may extend further and
be responsitble for a failure of progress of labour; as a
third possibility the extension muy be progressive and ule-
timately converi & vertex into a face presentution. Since
we are here concerned with the partislly extended head the

lever arms wili be determined by projecting the line of
force to the ococipito-frontal plane.
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It is upon the cranial plaue of greatest fric-
ticu thsat the forces which produce flexion or extension
become operative. Extension will therefore result when
the line of force through the foeial spine intersects the
lbng axis of the craulel plane of greatest frictiom in
such a manneyr th.t the ocoipital lever is greater than the
frontal. The following x-rays of patients in labour
i1liustrate this point.

The putient was a twenty year old Xosz secun—
dipara,who attended the antenatal clinic for the first
time at the thirty-second week of jestation. Her first
labour (19%4) took pluce in the reserve and the sount de-
tails councerning her previocus history were obtained with
some difficulty. The membranes rujtured before the on-
set of labour, precedin, it by some ten to twelve hours.
Pains. then followed but for the first twenty-four hours
they were weak und infreyuent. T[he contractions of the
second twenty-four hours were stronger and roecurred at
more frequent intervals aud towards the eud of this time
she began to bear down = un effort which lasted for three

to four hours and wus followed by the birth of a stillborn
infant, The patient was unattended during labour.
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After her first attendance =t the anten:tal
cliuic the puticni defuuliled wad when next seen wus in

strons luboure. Uhe was admittied after six hours of pains.
the findings .u examination were as followse

Her general coundition was satisfuctory, the
temperature being normui, thepulse zighty-twe, Lhe blood
pressure 1X0/70 mm Hge., «lid the urine was free from albu~

nen.

On abdominal exumination the height of the ut-
erine fundus wos thout of u fulle-term gestution; the lie of
the foetus being loungitudinzl, the vertex presenting in the
right occipito-,oaterior position. The head w9 not en-
gaged nor could it be pushed into the pelvic cavity. The

foetul heuart rate was 1llZ.

On veginal examination the cervix was found to
be three fingers diluted, the membrenes having rugtured; no
coxrd was felt. The heud wues high and the anterior fonta-
nelle could readily be felt, the pelvis wus not counsidered
adeyuate for the size of the heudj the ocutlet wus grosely

contracted.

A caesaryeun section wis decided on. However,

the patient refused consent to any operation :nd began to
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bear down uncontrollably. An X-ray taken shortly after
admission is reproduced here. It shows the head above
the brim of the pelvis and already considerably extended.,
A second vaginal examination forty minutes after admiss-
ion revealed the head at a much lower level but still not
engaged. Extension had increased and the anterior fon-
tanelle was palpated with even greater ease., No further
extension or descent of the head were noted in the follo-
wing half-hour although the cervix was by then fully di-
lated.

The timely arrival of the putient's husband on
the scene avoided a catastrophe. With his persuasive
tongue he prised consent from hér. A caesarean sectlion
was performed just less than two hours after admission and

a live infant weighing seven pounds five ounces delivered.

An X-ray pelvimetry in her following pregnancy
( 1957), showed the pelvis to be android in type. The in-
let and outlet views are reproduced here. (Illustrations

la and 1b.

ILIUSTRATION II. Shows the straightening of the foetal
spine which occurs in labour.,






ILLUSTRATION Ia and Ib.






























length meet the resistiance of the bouy jeivias, and it is
a simple law «f physics that the longer lever will rise
thereby producing cxtension of ithe head.

heud taken ut the plane of greautest dismeter from a ocircle

In its descent these two lever urmms, of unequal

The immediate
resuit of this is to ulter the seccticmal shape of the

G2

S

b)

abdomen the fronial lever is
grester thun the occipital
and flexiocu is promoted. e
cauve of this und other fao-
tors lubour proceeds satia-
factorily. In this way she
comy ensutes fo: a high iucli-
nation of the yelvic brim so
that the direction oi uteriue
thrust throu_h the foetal siine
is in the axis of the pelvis

and less force is wasted,

The prescuce of dolichocephaly
or a lower index than normai,
though it msy pot necessarily
fall within (he definition of
this type of heasdform, as luid
down by esnatomists and physi-

cal anthropologlets.

The deygree of extensiou ulready

prevent to initiuste the unfa-

vourable grocess which is often

Ol
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cular type of cuse 18 wot yuite correct,

There is un usspect of the mechunism of exten~
sion which hus not been considered. Up to this poiut, in
this discussion, it hus been ussumed that the occipital
and frontal levers meet with ejual resistunces, s0 thot
ithe moment of force at au& paeriicular 0t ic determined
solely by the lengths of the two lever arus. We have
uow to cousider the type of cu..e in which the resistance
is loculised, so that only one lever is affected and in
couseguence the decidin. factor which determines whether
the head is to flex or extend, 1is Lot mecessurily the

relative lengths of ihe two lever armse.

In she coeipito-anterior position the wide bi-
parieta. diameter of the head iies in a relatively upa=
cious portion of the pelvis, approximately in a line
drawn from the sacro=iliac synchoundrosis to the pubic
symphysis, while the narrow bitemporal diameter has to
contend with the smﬂli pacro-cotyloid diameter (34 inches)
which extends from the sacral promoutory to the imner
surface of the wceilabulum. Exactly the reverse obtains
if the occiput 1y situated posteriorly ac the bipurietal
diameter of the heud lies imn the small sscro-cotyloid

diameterf*‘:&mubtleaa the oircumstance 18 respousible for
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extension of the head in some cases - numely, those
pelves in which the sucro=-cotyloid diumeter io short
enough to delay or even arre:t the desceut of the parie-
tal diemeter wh.ch is situcted ubove aud behind the ex—
ternal auditory meatuses :Jud therefore nearer the inion

thau él&.kbell& .

If sufficient exteusion ocours for the fore-
head to be lower thun the occijut, the former strikes the
pelvic floor resistance first snd is defleoted anterior—
1y, 80 that the occiput rotates to the hollow of the sa-
crum, The head ut some ,.oint between ihe antefior for~
tanelle uud the root of the nose impinges ou the symphy=—
8ise. The head is born by & novement of extreme flexion
which i3 fuclliteted by & well curved birth canal. The
oceiput 1s gradually pushed down and over o greatly dige
tended perineun which muy be extensively laceruted ‘be-
cuuse of the greater occijpito~front:l diameter.’ (uamerunf4
. robibly the biparietul diumeter is unot blumeless in iu-
fiictin. thove lucerutions, for it is sliuated further
bick thun in occipito-anterior positions cnd in conse-
quence the perineum is subjected to greuster forceful

siretenin, wnd is torum.

The mechanism Just described is noi un unfa-
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vourable onej it is permitted by pelvic adegquacy but
not wll cuses in which the bigarietul diameter is caught

up by the vuacro-cotyloid resistunce terminute this way.

In another type of case the biparietul dliameter
is caught up by the smuli sacrocotylodd dismecter snd ex—
tension takes pluce as before. But bec.use the uswcral
curvature is not well developed, ‘he antero=posterior di-
menuvion of the mide-pelvis is unabdble to uocommod«te the in-
creusing diameter of the exteuding head. The course of
lubour is arrevted snd the cuse becomes one of p rsistent

ocoipito~posterior position reyulring assis.ance.

It 18 of interest to note the mechanism of fuce
presentation. The wmost freyuently ewcountered is the
secondary fuce preseuntation which is brought about by
gradual oexteusion of the already partianlly extended heud.
It i thercfore eico-Dtered commonly in multijarae who have
Lorrn gruduwlly lirger wud larger children, usually us
occiplito=pouterior deliveriex.” When the position is
occipltu=pouterior there bus Lo be ample room in the hind
pelvie for ihe sshi-extended heud to ..ilde jowsieriorly, aud
to allow the sincijutl to uilde down behind the pubic rami.
1f the heud is luaxge, or if the pelvis is slightly small,
then 1t is eusy to imaglue thut the widest dismeter could

g8t heid up ,osterioriy =0 th..t the force directcd through
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the foetal spine would cause the sinciplital end of the
head to 0 down first, ‘his 1z the way in which the
guadrugeds deliver themselves. A wide runge iu variety
in respect of the Brim iundex 18 provided by the members of
the group mammalia - the value varies from 121 (oimii,
Hylobates) to well over 144 (lemuroidea) in most members.
All these yuadrupeds deliver themselves au what apounta to
face prescut:tions. The chimpanzee has anu index of 97
und in this mammal there is s lack of the constancy in the
position of the head ut birth, which characterizes deii—
very in those aunimals with indices well over IuG. Up to
1943 forty-nine births of chimpanzees were reported in
English literature. In only 11 cuues was a vertex pre-
sentution determined. (The habitu of the chimpanzee ren~
wer obscrvaiion of lubour ulmost impossible.) In ouly 4
caseu wus the actuul deiivery of the heud seen,being
occipito-posterior inu two cases aud occipito-unterior in the
remaining 2 obscrvations.

In humanse an authropoid pelvis 48 usually asso-
cianted with a favourable ocutcome of lubour whether the occi-
put be antﬁrior or posterior in poeltiou. with complete
flexion of the head, there is of course no reauson why long
internsal rotution should not occur, for fhe suboccipito=

bregmatic circular cutline of eorzuial ccutact is not affec-
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ted by the increased antero-posterior dimension of the

bony pelvis, provided the shortest transverse diameter of
the pelvis can adequately accommodate the circle of the
fully flexed head. Should the labour start off with the
head in an attitude of partial extension, flexlion may be
increased as labour progresses. If, however, the biparie—"
tal diameter of the head is held up by a transverse narrow-
ing of the pelvis in its posterior third, oxr if the descent
of the ocociput ;p impeded by the restriction of space im-
posed by a poorly curved sacrum, (a8 in a high assimilation
pelvis) extension will be increased, so that the oval of

the pelvis will be occupied by the oval of the extended
foetal head,‘and the course of labour may be arrested or
posterior rotation of the occiput will occur, the occurrence
of which events, being determined by the architecture at the

level of arrest and the uterine action.

III. OTHiER ETIOIOGICAL FACTORS OF DOUBTFUL SIGNIFICANCE

1) Prolapse of an arm in front of the

occiput preventing forward rotation.>®:

2) Anything which mechauically prevents
anterior rotation of the head ( or

the back) such as tumours of the
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uterus, scars in the uterus

wiiich give the lower uterine
segment an irregular shape and
dysharmony of action between

upper and lower segments (de Lee)*®

3) Persistent asynolitism.

Doubtleas these factors can all, on ococasion, be
agsoclated with and responsibie for & persistenc occijpito-
posterior position. They are uncommon causes. In my
series of 12,000 cousecutive deliveries there wus not one
iustance where any of these factors were primarily respon-
sible for a persisteunt occipito-posterior ositiou. Per-
sistent asyuciitism 18 often seen as an adaptive mechanism
in relation to the flat pelvis. Bat here, in the majo-
rity of cuses the outlet is so satlsfactory as to permit
complete rotution und an occipito-anterior delivery. Per-
sistent posterior asynclitism has its own peculiar atten-
dant oircumstances in which the pelvic abuormulity is oftem
80 gross as 10 constitute the major prob;«m. rather than
the associated posterior position of the oceijut. It
apgurs badly for spontaneous delivery if it persists,.

Iu summation it may be sald that the etiology of

persistent occipito-,08terior positions is not completely



understood. Different writers stress different fuctors
a8 the most importunt - factors which zll wuthors admit

a8 having a coutritutory role. The iiterature is char-
acterised by & gross luck of wi.sunimity of opiunion in re-
€ard to the etiology. An attempt has been mude here to
obtain & better understanding of the faotors respcensible
for the counditicn, by specifically investigating it in

the Bautu, using the Cape Ccloured a3 a coutrole Utili-
zing the diff.rence in incidence between the two peoples
as 6 starting point, an saslysis was made of the fuctors
reuponsible for ithis disparity und, by applying the know-
ledge 80 gained to the problem in geunerul, the following

couclusions may be recorded.

&) The structural characteristice
of the pelvis play u primary role
in deterumining the occurrence of
porsistent occijpito=-posterior
poasitious. The cluss of pelvie
concerned 1s that which is narro-
wed trausversely for auy resson,
having, at itus brim, o deep ade-
yuate posterior segment, und a
fore~pelvis inadeyuate for allow-

ing the pussage of the oceiput,

©9



This pelvic type prediapoaos to
the oceijito=posterior position.
Iu the descent of the heud, the
pelvis with a sacro=cotyloid di-
aneter offers resistance to the
occipital lever and extension is
promoted., In the Bantu, pelvic
architecture plays an important
role and is one of the fuctors
primarily responsiblie for the
hizh rate of S5.2%. 1t achieves
this by being concerncd in the
higher proportion of cases which
engege as posteriors, as well as
the greuter namber whici fail to
rotate spontaneously and ocomple
tely. The posterior positvion e
twice a8 common in the negro as

in the Camcasian (Vam)?

The strong sudroid tendency in

Bantu elvic morphology is demon~
strated. The difference in the
frequency of all android types as

compared with, for example, Ameri-

foYe!
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~can white womel, 18 higher than
cau be statistically igncored.
The extent of which the androld
pelvis is incriminated in the
eticlogy of persistent occipito-
posterior positions is shown by
statlistical studies. This
pelvic form is also respounsible
for the poorer prognosis for
apontaneous delivery in the oth-
erwise excellent Bantu partu-
rients.

b) The head form of low cephaiio

index exerts an important ine
fluence on the course of labour
in oceipito-posterior jpositious.
By increasing the length of the
occipital lever relative to the
frontel lever, it becomes & po-
tent factor jromoting extension
of the foetal heud in labour.
The cephalic index of the full
term Duntu foetus is in the
lower linmits of the range which

lO1
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anthropologiste, in their stu-
dies, huve come to accept as
aormal. By contrast the Cape
Coloured full term foetus has
a higher cephalic inudex -~ near
the upper limits of this range,
and the differemce between the
two groups studied is of an or-
der which omn statistical anal-
yais 1s grecter thun cen be
accounted for by chance, indica-
ting therefore, thut systematic
causes are responsible for the

difference. {(Appendix I1I.)

Cranial form must be considered
in coujunction with pelvic ar-
chitecture, It is a combipa-
tion of these two factors which
is responsibie for extension of
the foetul head in labour, pro-
vided the head is slightly de~
flexed at the onset of parturi-
tion, for mneither oranial or
pelvic morphology have any effeot

o2
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on the campletely flexed heud.

When the wbove-mentioned fao-
tors are preuvent the jersistent
occijpito=pouterior position

must be considered a physio-
loglcal adjustment of the foetal
head to the type of pelvis,

The posterior mechunism maut be
regnyded s an obligatory ruther
than «n accldentul one, This
mechunism 18 only necessary when
the foetal crunial dimensions of
importance in labour (depending
on the degree of exvension) app-
roximate the availlable pelvice
dimensionn in magnitude, EXe
tention of a small and easily
mouldable head (us in & premsture
labour) in & capaciocus pelvis hus
not the same eftect ou the course
and outcome of labour, especially
if the pelvis is so completely
rounded that all its dimensions

are more or less the sume, iIn
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this type of case, the foetal
head may traverse the whole
length of the pelvis without
any rotatory mechaniem; deli-
very as au apterior or u pogt-

erior is equally possibie.

e) Inefficient uterine uction of
many types may be responLsible
for arresting the progress of
labour, If the oocciput is
posterior aut the onset of part-
urition, the case presents us
a persistent occipito-pouterior

poultion after fuil dilatation.

£) Other fuctors such as persis-
tent asynclitiasm, lax perineum,
and prolapese of a hand iu fronmt
of the head, are of doubtful
significance. bach may be re-
spousible for the coundition in

isoluted caueu.

Management should always be predicated on the
uccoucheur's coucept 0f the etiovlogy in every case,

The reanlisation thaut obligutory adasptution between foe-

[O4



tal hesd (in itu. extended wttitude) und maternnl pelvic
coufiguration, is necesaitated by similarity in size
ubpd cupucity, respectively auud thut the yersistent
occipito=poaterior position is often physioclogical,
should increase our eguanimity in managin, these cases

and lay the emphasis on logleal couservatisme
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A STUDY IK BARTU FELVIC MORPHOLOGY.

There is oconsiderable conflict of
opinion as to what factors determine the shape of the pelvis.
Caldwell, ¥oloy and D'Eﬁopéahr& of the opinion that the
shape of the pelvis 1s determined by two distinct and
radiocally differcnt factors, the first being an evolutionary
influence and the second a hormonal one, Thoms and Nicholson®”
believe that matrition, in the growth period, has a profound
influence on pelvie form. ( A discussion of the conflioting
and controvereial views concerning the evolution of pelvic
shape will serve no purpose; in any case the point i1s not
really germaine to the subjeet of this work,)

Caldwell and Moloy developed the
precision stereoscope which enabled them by visual means
t0 classify the true shape of the pelvic inlet and study
the cephalopelvic relationships in three dimensions.

Other workers have followed this method of visual
interpretation of shupe by usc of precision etereoscopy.
Lifferent observers vicwing the same inlet will often
disagree as to the shape because there is no definite
ceriterion by which the shape can be defined. The pioneers

in this field of work recognised the difficulty and Caldwell
and lglogﬂ%X934) records that "even an inexperienced observer
will encounter little diffioulty in recognizing examples of
the parent types, the gynaecoid, android, anthropoid or
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flat forme. The intermediate forms may however afford
difficunlty unliess their anatomical relationships to the

parent types and a general conception of the factors whioch
bring aubout the diversity of form observed in living women
are clearly underestcod.” Whilst Beraaﬁ"(lQS}) states

* essentially it is merely a matter of subjective impression
and , as such, completely dependent on the ;ersonal equation”
It is shown by experimcntation that the same obecrver may
refute his earlier findings as to the ihterpretation of

shape on different occasions. Different observers may
disagree to such extent fhe results are completely unreliable,.
Unless a consistant and uniform interpretation of pelvio
inlet shape is attainable, it is clear that any classification
that depends on subjective impressions has éerioun drewbaocks,
Statistical reports dealing with the percentage of incidence
of the various pelvic types of the Caldwell - Maloy
classifioation, show marked differcnces, which may poesibly
be explained by variations in the porulation, depending on
geographic and racial distribution but in assecsing statistical
differences in racial groups, errors in defining the cardinal
diameters, technique of film produoction and differences in the
method used for the correction of X-ray distortion, must
always be borne in mind,
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HITHOL ARL RATURE OF LATA COLLECTED.

The radiologlcal survey was conducted in the following way,.
Every primigravida, attending the pelvic assessment clinie
at the Somerset Hospital, had an X=-ray pelvimetry regardless
of the olinical findings, that is to say, whethcr the heed
was engaged or not. All primiparae are told to attend this
clinic after the thirty-seventh week of gestation. ¥ultiparae
could not be included in this study because a falr proportion
of the "booked” multigravidae are accepted for hospital
delivery on account of their poor obstetrical histories,

The inolusion of these cases would have vitiated the results
of the survey beoause their pelves, in scme cases, had
already been tried and found wanting.

Care was exercised in the racial
selection of material; only those casea 1in which the identity
of the race of the individual was indisputable were included
in the serics. The detaiied iduntification of material was
along the lines deseribed in the section dealing with
craniometrical studies (Appendix 2, page 162 ) Kearly all
patients belonged to the Yosa and Zulu tribes. The tribal
rnumbere in the series were as follows:-

I, Xosa 191,

2., Zulu 76.

3. Fingo 38,

Three hudred and sixteen patients were “=rayed. In eleven
instances the Y-rays were not completely satisfactorye.
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These included cases in which the ¢nd-points for the
cardinal diameters were not clearly definable,ac well aa
plates which were poor because of the positioning of the
patient as evidcenced by the obturator foramina being visible
in the inlet view,or the femora not being orrosed in the
lateral view, Thus from the inlet, latcral and outlet views,
a decision was nmade, classifying the pelvis under one of
Caldwell and Kaloy's fourtecn possible types. To lend to
the survey a greater objective significance, the subpubilc
angle, brim index and interspinous dliameter, were aleo
calculated.

The method of pelvimetry ueed was that
which employs the principle of similar triangles as a means
of correcting for X-ray distortion. Albert (1897), in
Germany, is credited with being the first to study the
female pelvis by X-rays. Two years after the momumental
disoovery by Roentgen, Albert utilized the symph, sis to
determine the object-film distance for measuring the inlet
diameter. Beznaﬁ#%lQBB) states "1t 18 remarkable, in the
light of our present knowledge, hoe aocurate and how astute
Albert was, and how his approach to X-ray pelvimetry has
8tcod the test of time . Also in 1897 two Frenchmen, Budin
and Vernier, working independcntly also used X=-rays to study
the inlet.
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THE_TRALSVERSE AND BI~ISCHIAL-SPIRGUS DIANETERS.

The transverse and bi-ischial-spinous
{or, sinply'bi-spinous') distance are obtained from a
simple antero-posterior view with the patient lying suplne
for practical purposes the height of the transverse diameter
of the pelvic inlet is assumed to lie at,% x (pubis-tadle
top distance); the bispinous diameter is regarded as lying
at I x (pubis=table top distance). Correotion will be
accurate to O.I inch or lees ( Molaren and Hartley)

The alternate method of obtaining the
correction factor for the geonmetricaily magnified transverse
diameter i ingenious but curbersome. The lateral view is
used in this method. The location of the inlet transverse
diameter is found by drawing a& line parallel to the cord
of the sacrum from the iachial spines to the inlet
antero~-posterior diameter (drawn in cn the film.) Ite
dietance from the table top can now be measured and corrected
by the nomogrem (Ball or Schwarts method). Similarly, the

‘distance of the interspinous diameter, from the inlet, can

readily be caloulated, corrected andi substituted in the
appropriate formula to obtain the answer.

The antero-posterior diameter was
calculated from the lateral view film in every case in the
present series. This method is considered p:efarnblc to
using the inlet view because the end points are more clearly
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defined and Y-pray neasuremente more accurate from the lateral

view film,

RESULTS AND COUMPARIGOR.

The results of the radiological investig~
ation into Bantu pelvic morphology are recorded in the
following tables. The figures of Caldwall-moloy.'xenny and
Heyns are given for comparison. Before procceding to analyse
the figures in table (A) it is necessary to briefly comment
on pelvic claseifications. Since Yeray filme of the pelwis
are essential for the Caldwell-Maloy classifiocation, it
oannot be used for typing the pelvis Dy any other means.

The point is important because nany‘elinico are using the
Caldwell-Moloy classification and the terminology without
the use 0f X=-ray pelvimetry . In otier words an attempt is
made to use an X-ray elnasificéiion for clinical and other
non—-radiological methods. "By suoch use, there is no doubt
that many erronecus and misleading oonclusions are reached.
Singe this classification is based on inlet shape alone, it
is obvious that any attempt to apply it clinically is merely
guess-work" (Berman 1955.) Purthermore, it is difficult to
claseify the inlet even when Y-rays are available, There is
80 little variation between many of the fourteen different
typee that agcurate classification is most unoertain.

The oriteria, distinguishing one type from another, are vague
and indefinite, Berman,)
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Reference must aleo be made to the faot

that the figures of Heyns are based on a study of 4dry pelves.,

This must be borne in mind in analyeing the figures. “hether
the Caldwell-lnloy classification and the terminology is
applicable to this mode of study, in a manner strioctly
comparable to tieir radiclogical values, is difiicult to
determine.

The first observation to be made from
table 15 is the low incidence of the true gynaeocid pelvic
type in the Bantu, The figure for the‘dry pelves series’
(28.47) a8 well as thut obteined from the radiological
investigation (25.2 per cent) are both apprecisbly lower
than any figurui‘ruoézﬂnd in the literature. Thie is the
fundamental point of difference between the results obtained
by Caldwell and Maloy in 2I5 primigravid white American
women and the two forms of study in the Bantu.

Caldwell and Moloy directed attention
to the posterior cognenﬁ of the inlet in their classification
which has since bLeen universally adopted. If we follow their
' methods and type pelves mainly on the shape of this
posterior segment then the following results emerge.
Gynaeocold, gynaecoid-anthropoid, gyneecoid- android and
gynaecoid-platypelioid pelves together constitute 58.5 per
oent in their series; the figure for Heyn's series is
$2.,3 whereas in the present studies the overall figure for
all gynascoid forms is only 45.8 per cent., If we subject
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these figures to the conventional formula, according to
ordinary statistioal prinociples, the standard error for the
difference between the Caldwell-doloy study and my own is
found to be

58,85 x 41.5 + ‘Soa x 54,2

215 306
Therefore the percentage difference is I12.7 + 4.404 which

= 4,404

is 2,883 ti.es the standard error for these series; this is
of statistioal significance.

| If the formule is applied only to the
pure gynsecoid form then the percentage difference (for the
same two series) is found to be I4.3] + 4.1I56 which 1s
3.442 tires the standard error.

Heyne in his investigations obtained
figures which on statistical analysis were found to de not
uaterially different from those of Caldwell and Mnloy. The
only difference being in the proportions of true gynaecoid
forms, namely 33.5 and 28.4 per cent, figures, which although
they are statistically aignificanf in their differsnce, were
ignored by Heyns in his original study for, as he pointed out,
there was no rcal difference between the percentages for all
&ynaecoid forms (58.5 and 52.3 per cent.)

A further analyeie of my figures shows
the prominence of android forms (android, android-gynaecoid,
android-anthropoid and android-platypelloid) conetituting
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34,76 per cent of all typee whereas the corresponding
figures are Caldwell and ¥Maloy 22.2 per cent and Heyns I19.5
per cent. Statistical analysls shows that thp standard error
in comparing the 2I5 American White and 305 Bantu women is
3.929. The percentage difference for the android forms is
12.5 + 3.929 per cent which is 3.181 ti: es the standard
error. Statistically, therefore, this difference cannot be
ignored. Heyns figure for this group analysis is the lowest
of the three, but the difference is not statistically
significant when compared with the Caldwell-Moloy series.

If we analyse the findings in the
different investigations on a broader basis and select only
pelves showing an android tendency - whether it be in the
fore pelvis or the hind pelvis - the following figures are
obtained. Android, android-gynaecoid, androld-anthropoid,
gynaecold~aniroid and endroid-platypelloid pelves constitute
46,8 per cent in the radiciogical study of the Bantu womens
series and only 33.) in the Caldwell-daloy group. The
percentage difference of 13,5 + 4.297 is 3.I42 tirmes the
standard error. This again is statistically significant,
Heyns figures show almost exaot agreement with thocse of the
Ameriocan workers in this respect.

The android tendency in Bantu pelvic
morphology brought out by thease figures, is not surprising. It
is in keeping with our clinical observations on the general
tuild of so many of our Bantu parturionts. tarly attempts,
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his rediclogical studies. His figures are slightly higher
than that obtained by Ince and Young ("London 7omen")
in over 850 cases {iural fnglish 88.3 London Inglish 90,80
0.36) but no significance can be attached to the difference.
The work of Ince and Young 4n London,

and Richoleon in Gloucestershire suggzests that there is no
correlation between the shape of the inlet, and the outlet.
They, for cxample, found no relationship between the lengsh
of the posterior saglittal diameter at the brim and the
subpubic angle ~ in other words, a pelvis with a narrow
posterior degment did not necessarily have a narrow subpubdbie
angle, a feature of the android pelvis which ocoure so
frequently in the Caldwell-Foloy series. Attenticn has been
directed to the subpublic angle in the study of the Bantu
pelvis not to prove or dleprove Caldwell and Moloy's .
conception but decause of the olinical impression that the
Bantu woman more commonly has & narrow subpubic arch than
other parturients,

| The subpublc arch has been desoribed
olinipally and by X-rays at le:;gth in generel terms, It is
olaaaitied as average, narrow and wideg; such terminology
is largely dependent upon the subjeetiie impressions of the
exariner. Thie applies tc manual palpation as well as to
X=ray interpretation of the outlet. The subpubic arch or
snbpub1§ space 1s very irregular and difficult to describe,
It show: considereble variation and has certain correlation
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es, for example, those by Greulich and Thome (I939), to
discover a relationship between body build and type or
capacity of pelvis, were at first devoid of succees, Thue it
is written that women in whom the shape and sise of the pelvie
inlet were identical, resembled one another "closely,
slightly or not at all in genersl appearance and in external
bodily dimensions”, Later observations by Nicholson (I1945)
emphasized a correlation between pelvic form and body build,

Caldwell, ¥aloy and D'tEsopo in their
later writings streas the ecorrelation between pelvic type
and ph,sival form - as dces the moet recent literature. They
state that the woman with an android pelvis presents a
characteristic pioture from the posterior aspect which
produces a8 "...... SQUATS bodi;y appearance in relation to
shoulders, waist-line and hips., Ther: is a tendenoy for the
thick set, short individuals to predominate, altnaugp tall
muecular heavy-boned types are favcoured. The lower legs are
thick and straight throughout. In the gynascoid type the
thickness of the thighs ceases at the knees, but in the
android type this thickness continues into the calves, the
ankles and the feet", This desoription aptly fite ;o many of
our Bantu patients. Reference has already been mede to the
frequensy with which the masculine types are seen,in an carlie
section of this work., It may be reiterated here that Donald
remarks on the smallness of the cervix and the skimpiness of
the dimensions of the vaginal venlt in subjects of this
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android type. Theee features are also frequently observed
in our Bentu parturients. The strong android tendency 4n
their pelvic morphology 1s therefore not surprxising.

Une of the main obJections to the
classification of Celdwell and Moloy is that it appears to
be based purely on visual impressions, They give no indicatior
that measurement pleys a role in d.eiding to yhich group a
pelvis belongs. The classification is moreover a complicated
cne - ‘sffiodently complicated to be poorly understood®
(Heyns). It is well krown thet visual impressions vary from
obaserver to cbserver, so that universal use of thia
classification cannot be reliable,

To lend to the radiclogical study, of
the Bantu pelvie, m greater objective value than could be
achieved by visual classiflication of inlet shape, the Brim
Index and the sudbpublc angle were caloculated in each case,.
The Brim Index rcflects a pelvic shape in a'limited way. Its
chief merit lies in the fact that the personal equation
does not enter into the conputation. The control group in
the series was composed of onelhnndr'd Coloured pmiriparae
who had X=-ray pelvimetriea'antenatally. The results are
recorded in tadble 16, from which it is clearly seen that no
statistical import can be aitached to the difference in the
two groups. Heyns in his investigations (65 dry pelves and
I00 antenatal primigravidae) found an aversge index of
90,35 + I1.02 in the dry peives series and 93.60 + 0.72 in
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his radiclogical studies. His figures are slightly higher
than that obtained by Ince and Young ("London Tomen")
in over 850 cases (jtural Inglish 86,3 London nglish 90,80 &
0.36) but no significance can be attached to the difference.
The work of Ince and Young in lLondon,

and Nicholson in Gloucestershire suggests that there is no
correlation between the shape of the inlet, and the outlet.
They, for cxample, found no relationship between the length
of the posterior sagittal diameter at the dbrim and the
subpubic angle -~ in other words, a pelvis with a narrow
posterior degment did not necessarily have a narrow subpubloe
angle, a feature of the android pelvis which ocoure so
frequently in the Caldwell-Moloy series. Attention has been
directed to the subpubic angle in the study of the Bantu
pelvis not to prove or disprove Caldwell and Moloy's .
conception but becanse of the clinical impression that the
Bantu woman more oommonly has a narrow subpubic arch than
other parturients,

| The subpuble arch has been descoribed
olinipally and by X=rays at leigth in general terms. It ia
olasaifiod as average, narrow and widej such terminology
is largely dependent upon the aubjectiie impressions of the
exanminer. Thie applies tc manual palpation as well as to
J-ray interpretation of the outlet. The subpubic arch or
snbpnbié space 1is very irregular and difficult to describde.
It show: considerable variation and has certain correlation
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with male and female characteristies from an anthropological
point of view, Berman states that the sex may be recognised,
by the anthropologist, from the type of pubic arch if only
the bony pelvis is avallable. He is overstating the caase of
sex differencea in peliio morphology. Flliot Smith and
Yood Jones, during their excavations in Fubia, recognised
a number of female pelves which 80 closely approached the
form of the msele that the prescnce of foetal bones in the
pelvis alone suggcsted the true sex of the skeletons.

| To provide a mcre accurate and objective
means of classifying the public arch, the outlet angle has
been described. It is formed by joining the lower border
of the eymphyoia\pubisrto each tuberosity. The angle which
is formed can be measured accurately by a protractor and the
results are consistent. They can be duplicated by others
gince definite end-points are used. Each pelvis has one
definite outlet angle whioh can be reproduced consistantly
if the same positioning technique is used., The average or
normal outlet angle measures eighty-five to ninety degrees,
Angles below eighty degrees are classified as narrow; angles
greater than ninety degrces are classified as wide. Changea
in the positioning of the patient and the location of the tube
and its degree of angulation will produce small variations of
the outlet angle.

The results of the study of the subpubie

angle recorded in table 17 show that 39 per cent of Bantu
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DISTRIBUTIOR OF PELVIC TYPES (CALDWELL-MOLLUY CLASSIPICATION.)

PELVIC TYPE. |AMERICAKR | EKGLIGH. BARTU.
Dry Radiological
Sp@ﬁimﬂm. Stuﬂy.
Android. 11.6 (25)] 20.3 (203) | 9.0 (5) I7.7 (54)
Anthropoid. [II.6 (25)| 6.4 ( 64) | I3.4 (9) 12,7 (39)
Platypelloid.| 0.9 ( 2)| 1.5 (18) I.5 (I) I.3 ( &)
Gynaecoid-
Anthropoid. 4.6 (10) 6.0 (4) 4.9 (15%)
Gynaecoid-
Android. I1.I (24)| 1I.0 (110) | 1.9 (8) II.I (34)
G oid
r{axypclioid 3.3 (7) 6.0 (4) 4.55 (13)
Androld-
Anthropoid. | 3.7 (8) 6.0 (4) 4.55 (I3)
Android-
Android-
Platypelloid.| 1.8 (4) 3.C (6) 2.9 (9)
Anthropoid- :
Gynaecoid. o5 (14) 11.9 (8) 3.9 (12)
Assymmetrical
Forms, I.8 (4) 0.6 (6) I.5 (1) 1.9 ( 5)
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primigravidae have a subpubic angle below 80° whereas

only 22 - per cent of the control coloured group fell in

this category. The percentage difference of 17 + 5,007

18 3.394 times the standard er.or and therefore statistically
significant.

The gynascoid pelvic group shows a
decided preference for average or wide subpubic angles
(Caldwell and Moloy.) The android group shows a very definite
tendenoy to the narrow forms, Hore important is the marked
relationship between the width of the arch and, the splay of
the sidewalle of the pelvis, °‘narrow arches being associated
with converging side walls in I00 per cent of the cases
studied’ (Caldwell, Ioloy.)

In conclusion it may be stated that the
radioclogioal atudy of Bantu pelvic morphology revealed no
startling differences as compared with studies in England
and Americea. In regard to the classification of pelvie types
the pure gynaecoid form is seen less frequently than in
Furopeans and White Americansj acoording to the results of
this study the android form and those pelvee showing en
android tendenoy are significantly more frequently encountered
in the Bantu. Studies of the Brim Index yielded no information
than that already known. On the whole the Bantu parturient
has a narrower subpubic angle than that which obstetrioc
opinion has ocome to accept as average.
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American figures; Caldwell,W.E., and Moloy,H.E.,
Am, J. Obst and Gynae 28: 482, 1934

Dry Pelves:

English figuress

Heyns, O0.S., J. Obstet. Gynae, Brit. Emp.,

53y 243.
Kenny, NMeame (I944) J. Obstet. Gynae.

Bl’it. MPO SI' 277.

TABLE I6.
RACE BRIM INDEX INTERSPINOUS DIAMETER

BARTU 92.3 10.2

COLOURED 90.2 10.6.
SUBPUBIC ANGLE

TABLE 17.

RACE TOTAL % WITH SUBPUBIC ANGLE BELOW 80

BARTU 305 39
COLOURED IC0 22
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while & historical account of the development
of the comparative study of skulls is beyond the scope of
this work, it is of interest to Lote that the subject was
dealt with, by Versalius, ss early as the sixteenth cep~
turye. In zore recent timesdescriptive craniclogy has been
largely supplemented by crauiometry. INevertheless, cer-
tain observers who have achieved no little notoriety in
this field, have almout absolutely rejected numerical or
craniometrical methods. | Chief umongst them is the Italian
Sergl, who hus elaborated a system devised origiually by
Vou Baer nt Gotiingem at the beginning of the nineteenth
ceutury, bt ser.i carried the purely descriptive method
to such an extreme s renders its use almost impractiosl,
owing to the minuteness of detuil which suffices for the
orcatiou of new specific cranisl ty;eu and their conseguent

miltiplicution.

In the study of cephalometry which coneists
esseutiully in supplementing descrigtive by numericul data,
we find at once several distinct groups of matters which
claim attentionu. The first concerns the gueastion of
moulding. In peurly all ;rimigravid deliveries moulding
is8 gross euncugh to be easlly discermible; the s:ume applies
to a small number of multisruvid lebours. There remains
the group in which inspection of the newborn infunts skull



=

*‘hb‘

reveals no overt evidence of mouldinge. To what extent
is one Justified ip plueing reliance on this visual evi-
dence? Thus the statuement recurs iu the literuture on
cephalometry, that cases were selected in which moulding
wus not discernible. 1If theue studies are to have their
full value, then oply those cases in which moulding could

uot have occurred, should be used .n these inveatigations,

A second tenet of the sume problem is the time
after delivery at which the measurements are carried out,
when the head 18 measured at birth and again 24 hours
later, it is usual to find that the bi-purietul diameter
has incressed by one or two millimetres (woiér&946.)
vumetimes the difference may be four or five millimetres
or even more but in these cuses the head is less well
oseified than normai, and can be resdily altercd even
by finger preusure (koir.) Tgis rapid increase in this
dimeusion is merely the resior.tion to its immediste an-
tepartum or pre—moulding maguitude. HMensuration 48 to
60 hours after delivery would yeild more accurate results.

I'his point 1s referred to luter in this work,

A vecond iproblem was the choice of measurement
to be ustudied. From the obatetric point of view the
occipito~frontal diameter is of greater practical signi-

ficunce than the ulightly differeant Inion=~glabelln
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dimension, the latter beiung of wuthropomeiric imjoxrtance;
however, it is the latter diameter which has been most

extensively investigated. Ky own studies were counfined
to the Inion-globella measurement becuuse of the paucity
of detailed literature on the oceipito-frontal diameter.

While craniometric studies have been conducted
on nearly every major race, the literuture is strangely
deficient in accurate investigutions on the upmoulded
newborn infants head. Variaticmns in the different an~
thropometric oranial and fuciul indices have been shown
to exist between different rucial groups, but the same
differences huve never been scientifically proven to ex—~
ist in the newborn of theuse same groups. The assumption
that these differences are present &t birth in some degree
is untensble, becuuse it is known that the face and the
skull underi;o exteusive postnatal development. In what
is to follow a brief account will be given therefore of

the prenuatal aud postnatal development of the skull,

Anthropologists apypealed to the embryological

history of man in their search for evidence indicative of

N
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the precise path trauversed by his ancestors in the evole
utionary progreus towards the humnn stage anud from em~
bryolosy the evidence forthcoming, while it indicates
what may be termed an spe stage as marking an epoch in
that progress, has not yet provided nmore exact details
than such, for example, as suggest that the history runs
for a longer .eriod with that of the Siuiidue thau of the
Cercopithecidue. Dut no single example among the larger
Jimiidae can be pointed out with coufidence a8 enbedying
the charucters of the human ancestor at the Simian stage
of evolution. Nore completely than any other though,
there ie & s8light margin of evidence in favour of the
chimpanzoaﬁerather than the gorilla or orang-utan. We
must aoquiesce in what is admittedly a somewhat disappoin-
ting revult and awalt the ascyuisition of nore delicute
means of analysis and observation applicable to embryolo—
glcul study.

0f the remaining lines of investization that
which treats of anatomical vuariations eand departures from
the unodal type, was shown to be appropriately divisible
into two sections. The firut of these indiocated the
general evidence for the occurrence in human morphology
of variations to which an atavistio siguificance may
reasonably be atiuched. The second section relates to
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the comparison of human ruces with the object of uscer-
talning whether Simian ohuructers are present in any
particular race more mumerously or in higher degree than

another,

Compurison of human skulls is greatly facili-
tated by the computation of certaip indices, of which the
cephualic index reflects on the ratio of length to breadth,
Unfortunately this breadth or cephalic index is not app-
licable to the skulls of the Simildee with results strict-
ly comparable to those obtained from humen skulls;{ for
i1 the Simiidae bony rid.es modify the form of the orap~
1al boues t0 a cousideruble degree) but there is a cer-
tain indloation that the skulls of the orang-utan tend
- towards the Brachycephalic, those of the gorilla to the
Dolicuocephalic category (uud the latter are associated
with mapny examples of cerco,ithecidae), while the chim~
pauzee muy be considered to represent the intermediate
group. Thus taken by 1tself no absoclute indication of
morphological inferiority is  rovided by a low, moderate
or high figure representaiive of the hreadth Index,

The chief modifying influences may be summed u;
at being age, race, und sex, The skull form in the pre-
natal period %endﬁ on the whole to Erachycephaly aud a
oomparison of Frorieps fi ures for this index in skulls of
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infants and adulte in the wlrtemberyg collectiom points to
the sune conclusion. 1In regard to the influence of sex
go0d examples are to be found imn certain Australisn and
South African ethnic groupesi the female skulls are more
mesaticephaiic, the male craniu are dolichocephalic., From
the literature there appeurs to be no doubt that in the
darkly coloured races the predominant form is dolichoce-
phaty though at the same time this characteristic is found
in certain white stocks inferior to uone in intellectusl
ability. A table compiled by Deniker gives the following
figures us representing the extremes of variution of the
average cephalic index in adult humsn skulls,

T3 Fijians 1 Cephalic index - 67.2

41 lapps w " =« 85.6

A survey was conducted by liorris Lteggerda in
1940 on ihe femnles of the Ravajo tribe, Negroes and also
native-born White siock who claimed Burope as the home of
their ancestors. Any Ravajos who were aware of wWhite
Regro or other Indian mixture were excluded from the study.
The liegroes were selected 5o as 1o eliminsnte any Negro-
W¥bite hybrids. Thus any individuael with fair skin or
soft hair weas omitted. He came to the conclusion that the

Navajos are very brachycephalic, Iu absolute measurements
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they have much shorter and broader heads thain other r..ces,
resulting in a high cephalic index, numely 8% per ceut.
The Negroes, whose aucesiyal home is Africe, are doliocho-
cephalic huving an index of 76 per cent. The whites are
intermediate, with un index of 78.5 per cewut,

A. Dionisio Barreto, working in Nozanmbique, in-
vestigated the cephalic (uud nassl) ludices in both males
and females of the Ba-chopl, Ba-rouga asud ohangaan tribes,
His results are recorded in the following tadble. The pre-
vonderance of dolichcoce haly of the higher gredes is
strikingly brought out by thiu sitntistical study.

Race to the anthropcloglist is & purely physical
coucept. To define ruce is to characterise a group of
men from the stapdpoint of thelr common hereditary physi-
cal traits. kace, therefore, is inherited breed, oxr more
fully, race is & subdivision of munkind hiving certaln in-
born physical traits in common.

The cluesificution of modern r.ces has not yet
reached finulity, a possible resson for this is thut they
have diverged from a comparatively recent aucestor. The
simplest clusasificuticn recognises the following main
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TABLE 19 CEFEALIC IKDEX C¥ BOCAMBIQUE TRIBES.
BA-CHOPI BA~RONGA SHARGAAN
‘ Fale Pemale Male Pemale Eale Female
Lo‘ of Cases. 67 Cases. 105 Cases, ||24 Cases . 60 Cases 99 Cases I97 Casen
[f1tradolichocephalic. 56 86.5% 95 90.5¢ |16  66.T% &5 T5.0% 63  63.6% 116 58.8%
my_g.mnw@. 5 7+5¢ 7 677 || 5  20.8¢ IT I8.4% 28 24.3% 54 2?.&%
Dolichocephalio. 3 4.5% 3 2.87 || 3 12.5¢% 2 3. 3% | 10 I0.I¥ 18 9,0%
Subdelichosephalic. I Lsg | 2 3.3 || 2 208 5 2.5
pessticephalic. - - - - - - - - - - 4 2.3
F OTALS. 67 100 105 100 E; 100 60 100 T‘;g 100 197 100
' i T

"Contribution to the atudy of the Cephalic and Fasal Indices

of Nosesbique Natives.” A. Dionisie Barreto. (S.A. :mﬁ ot

Seienos = Aug., 1955, Vol 52 lo.l.
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races., Australoids, Negroes und Negroids, longolians

and Mongololds, Mediterruneans, Nordies and, Alpine. lore
elaborate cleassifications have been propounded, notably by .
Demniker, who makes out six main groups which he divides

and subdivides, arriving ultimately at twenty-nine races

or sub-races. Such classifioczations are bound to Le scho-
lastic ruther than gmaldgioal.s ® For the purpose of this
work it is best to sdhere to the genealogical scheme whioch
after all lays no claim to finality.

Begroes and Hegroids may be divided into two
large groups -

1) Oceanic Hegroes : Papuans, kela-
nesisns in part, Tesmanians,
Regritoes,

2) The African Negroes s HRegrilloes
aud Bushmen.

African Negroes may be divided in turn into two
main subgroups s The Sudaneve Ne.rc and the Bantu, Negrill-
oen, Dushmen aund Hottentots. We are concerned here pri-
marily with the Bantu. In ethnology the only intelligible
definition’of a Pantu is a full-blood or s half-brood Negro
of Bantu speech; aud from the physicul standpoint no very
bhard und faust line cun be drawn between the northern
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Sudapnese and southerm Bantu groups, considered as two
ethnical units, The main body of Regroes is often re-
ferred to 88 the Bantu - & linguistic term which should
never have applied to rzce: (Hocart.,)

The Bantu group cousists of several divisions
among which the Ama-Zula and the Ame-Xosa are in some re-
spects the most remarkable ethnical group in ell Bantu-~
land. Indeed they are by common conseunt regarded ze
Bantus in a pre-~eminent sense, and this conventional term
Bantu itself is taken from their typical Bantu language.
Aba is one of the nmumerous perscnal prefixes, each with
its corresponding singular form. Thus aba, ab, and ba
are written and pronounced umm, um and mu, in the singular,
80 that umm - tu and un - utu (a2 man, 4 peraon) becomes
aba - utu, eb - utu and bentu im the plural.

Thera is a cleur evidence that the Zulu~Xosas
are compuratively recent arrivals, necessarily from the
north, in their present territory, which wus still oced—
pled by Hottentot und Bushman tribes, probably within the
last thousand yeurs or s8o.°2- Before the Kaffir wars with
the English (1811 - 77) this territory extended much
farther around the coast than at present and for many
yoars the Great Kei River formed the froutier between the

white settlement and the Xosas, But what they have lost
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in this direotion the Zulu-Xosus, or at least the Zulus,
recovered a hundred fold by their expuusion northwards

during the nineteenth century.

lowhere huve patriarchal institutions beem
more highly developed than among the Zulu Xosas, all of
whom, except perhaps the ame~Pingus, cluim direct descent
fron some sponymous hero or mythical founder of the tribdbe
thus in the national traditions Chaka was seventh in de~
scent from the le endsry chief Zulu. Once supremacy and
prestige of Chuka's tribe were established, all the others
as they were successively reduced, claimed :1s0 to be
true Zulus,and as the process went on in the far north the
term Zulu cume to inmply in many cases a political rather
than & blood relationship.

S50 aulso most of the Southern section claim as
their founder a certain Xosa, sprung from Zuide who may
have flourished about 1500 and whom the Ama~Tembus and the
Ama~pondos also regard as their progenitor.

But all, both northern Zulius and southern Xosas,
are esscutially one people in speech, physique, usages and
social iqstitutiona. The physiocul features of the Zulu-
Xosa are t0o0 well kuown to bear repetition here, It

suffices to mention ouly that their heads ure long and
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nariow. the cephalic index being T2.5. Keen gives an
Index of Tl.6.

It 18 upon the nmewboru of this distinot group of
people that my own studien were conducted. It is there-
fore ithe study of the inherited cranial form at birth in
a group in which dolichocephaly is a characteristic and
marked feature. Unlike the studies of some workers it 1s
not the relatiomship between the cranial form in the new-
born and individual variations in parental cranial mor-
phology which was studied, but an attempt to assess to what
extent a raéial trait is present in the term foetus of

these people.

The curve showing the changes of ratio of head
height/head breadth with sge 18 an extraordinarily complie-

cated one. vtarting at the wmiddle of the gestation per-
104 at ubout YO per cent the curve descends ra;idly to
between T0 and 85 per cent at birth (ﬁavenyort.)ss That is
to0 say, during the latter part of gestation the head tends
t0 become more eiongated. Daveuport suggests thaf?g;
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probably an adasptation to the form of the birth canal and
serves to 'fit the heud to that cunal in the commonest mode
of jresentation.’ Obstetricians will find difficulty in
agreeini with Davenport. The fully flexed foetal head
may be looked upon as a circle measuriug approximately 9.5
centimetres in diameter ut 1its muximal dimensions or in
the section taken at the sisht oi cranisal countuact, In &
porm:zl labour oranial form will play no role in determining
the rotatory movements executed by the foetal head. Ror
18 it couceivablc how a low head lengih/head breadth rutio
will alter the sectional shape at the site of cranial con~
tact. If we direct our attention to the deflexed head,
then the pouition of the head at any ;iven moment will be
determined by the pelvic moxphology, prov1ded there is a
similarity in magnuitude between the available pelvic dia-
meters and the oranial dimensions of importunce in the
mechaniam of the extended head. The statement does not
apply to a large pelvis and a small foetus or to cuses of

&ross disproportion.

The belief thut the pelvic form iufluences
orunial mowphology 1s incorrect. In several perscnal
commanications obstetriciuzns expressed the possibility that
the Bantu parturient often has a dolichopellic pelvis and
that the infants head becomes moulded to this form in labour,
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an effect which, they say, persists in later years and
which &8 menifest in the marked dolichocephaly useen in
Bantu children. There is a rupid restoration of the
cranianl shape to its pre-moulding or immediute antepar-
tum proportiocns very shortly after delivery - a fuot
whioh can be shown both by direct measurement and ra-
diologioully within 24 to 60 hours after dbirth.

Immediately after birth the cephalic index re-
bounds to mnear 80 per cent on the averuge, but this ratio
coases to inorease at about 8ix months znd is followed
by a morked decrease “probably due to the action of gravity
on the sitting infant.” (Davenport)ss' Thereafter at adbout
ten months the heud has returned to proportions whioch are
determined by gemetic influences. After a year post-
partum for some three years the head becomes progressively
longer. The varying head leungth/head breadth ratio
plotted ugainst time is shown in the graph below. It
is reproduced from laveuport's origimal paper.

There is an extenuive literature on he dimen—
sions of the pmewborn infants heand. Host inves.igators,

while appreciating the exient to which the birth process
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modiiies the crupnial dimeusions, have made some effort to
uvoid inaccurate results by selecting for study ouly those
heads im which moulding wus not detectable, Koneitheless
these cases were delivered vaginally so that the possibili-
ty of some distortion by labours was always present. The
oocipito-frontal diameter is particulerly iufluenced by the
course of labour, tut there appesrs to be a lack of un%%ity
of opinion in rexard to fhe exact way in which it is
altered. The craniul distorticn resulting from the birth
process ls determined by the position und attitude of the
head thms the head which is extendecd in the oceipito-
posterior position, so0 that the grecatest diumcter is the
occipito-frontal,, undergoes a distinct type of moulding
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originally described by Baudolocyue and Hodge. This type
of moulding is very much different from that seen when the
head is ocoipito=posterior in position but fully flexed,
It is submitted that too little attention hus been aid to
the position aud attitude of the head in assessing the
effects of mouldinug.

According to soammon und Calkins tirth moulding
causes n decrease in the occipito=frontal diameter, This
is shown by the vulues of this dimension at 50 centimeter
Crown-Heel length in different types of msasterial which are
fresh specimens 11.40 om, living unmoulded heads 12.10 om,
injected and preserved specimens 1l.40 om. These f;gnros
indicate thut this dimension is decreased apparently one
centimeter during birth, state these authors.

There are other fuctors which modify the results
in craniometrical ustudies. These must be mentioned be-
cause at the eud of this section a conmparison will be made
between my own findings aud those of other workers., The
mechunical error of determimation 1s quite smull for the
eud points are definite bony landmurks. Injection in-
creases this diameter about 2.5 per ceut. Subseguent inun-
ersion iu formalin increases it stiil more in the first
moi:th but thereafter, there is a gradual deofuaao and at
the end of six mounths preservution a correction of =2.5 per
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cent will approximute the value for fresh muterial,
Formalin prescrvation without injection, apparently does

unot affect this dimeusion (ocummon and Galklna.fl

The growth of the occipito-frontal dimension
of the foetus has besn studied by Caspar, Spondi, Ribe-
mont, Depsul, Solares, Lafaille, %weiss, Corrudo, Huuser,
Kjolseth, Friedeuthal and others. The fiudiungs of these
workers are summarised in the following tuble (table 20 ) -
These figures were ¢btuined from Lcummon and Calkin's
mouogruph entitled “Growth in the foetul period." HNo
information is availuble councerning the mature of mater-
ial seleeted for study, that is whether fresh, uumoulded

or injected materinl was used,

The bipurietal diumeter is distipotly, affeo-
ted by Lirth mouldinge The values of this dimension at
50.0 ceutimeters corown~heel length in three types of ma-
terial studied ure as follows 3=

1l) Fresh upecimens 0eT7 coutimeters
2) Living unmoulded heuds G.60 -
3) Presecrved Specimens 9.10 "
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TABLE 20,

THE OCCITITC=rRUKRTAL DIAEKEZTER AS CILTAINELD BY DIFFELIERT WORKERS,
AUTEHEOR. CRC¥R-HEEL RAKGE (CINTIMETERS,)

45 - 50 , 50 = 55,
Caspar N
Spondi ; ,
1857 I1.8, 47.8, { 74) I2.2, %52.3, 6)
Rireront
Depanl
1879 : 11.5, 48,2, ( 98) I1.9, 50.9, ({(102)
S50lares
1881 11.5, 48.3, ( 40) IT.9, 51.0, (97)
Lafallle
1893 11,4, 47.5, ( 70) IT.7, 50.9, (64)
Velss ,
1897 10,85, 47.C, ( ?) 17.4, 5C.0, (?)
Corrado
1899 10.30, 47.4, ( 52) 1T.4, 5I1.8, (80)
Heuser
1912 I1I.05, 48,2, ( 6 ) IT.3, 50.5, (41I)
1381aeth
1 13 11.5. Qsoan ( ? ) * IZ-I. 5101' ( ?)
Priedenthal
1914 1206’ ‘7.0' ( I ) 1206. 5001' ( I)

The first figure in eaoh square represents the ocoipito-frontal
dimension in ceuntineters. Figures in parenthesis indicate the
nunber of casee. The other figure represents the average
crown-heel length for each series.
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Prom these figures it appears that the biparie-
tal diameter iu reduced by 0.3 miliimeters in labour
(scammon and Calkina.ga The computed reduotion in certain
orenisal dimensions is referred to at a later point in this
section. The following table is 8 summasry of the pub-
lished obscrvetions on the bipurietal diameter. (Table 2I)

Crunicmetrical studies in the newborn are in-
fluenced to an apprecisble degree by the presence or adb-
sence of moulding. In most cuses the infauts head be-
comes more bruchyocephalic in the first month of 1ife, su-
g8esting that the general result of parturition is to
"impress dolichocephalic properties temporarily oa the
skull.” (mckwormfg Thie 18 undoubtedly true for the
majority of cases. The veraucity of the assertion is also
reflected in Davenport's graph on the changing cephalic
index both antenatally and in the immediate postnatal
period. The findings of Scummon uud Calkins are in ocon~
formance with this view. In their monograph they conclude
that the occipito=-frontal diumeter is reduced by one centi-
meter whereas the bipurietal reduction was 8.3. millimeters,
Bxpressed in & different way t the occipito-frontal reduc-
tion is equal to cone twelfth of its length whereas that for
the biparietal is one-eleveuth of the bipaurietul dimemsioun.
These reductions serve to render the hend more elongated.



TABL” 2I.

THY BIPARITTAL DIAVETTR AS OBTAINED BY VAUICUS VWCRKERS.

|43

AUTHOR.

CROWN-HEEL RANGE CENTIMETERS.

45=50

50=55

1858

8.6, 48,0, (I06)

8.5 52.4 (79.)

Spondi |

18%7 8.7, 47.8, (74) 9.15 52,3 (6)
Sutugin

1875 B.8, 47.25,(116) 9.4 52.0 (41I)
De

Iﬁ$9 9.2, 48,2, (98) Ge6 509 (I02)
Ribemont

1879 9.25, 4Te2, (I04)| 9.6 5I.7 (8I)
Solares

1881 9.3, 48.3, (40) 9.6 5I.0 (57)
Lafaille

1893 9.1, 47.5, (70) 9.5 51.9 (64)
Veliss

1897 8.7, 47.U, (7) 3eI5 5C.0 (?)
Corrado _

1899 8.5, 4T3, (52) 9.1 5I.8 (80)
Kgoleeth

1913 8.4, 47.0 ,( I) 9.05 50 (1)

The first figure in cach square represents the biparietal

dlameter in centimetern., Figures in parenthesis indicate the

mumber of cases the other figure represents the average

crown=-heel length for each saries,
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These calculations are based on the work of
Socammon and Calkins who were the first workers to assess
the influence of parturition in a scientific manner., Up
to thut time (1928) the exact nature of moulding had not
been investigated in detail, elthough studies that con-

-sidered the subject from a gualitative viewpoint had app-

eared from time to time in the literature. The only work
which dealt with the actual amount of change in any given
dimension was that of Stamp!6?l907). This author's study
was confined mainly to determine the amount of change in
the circumferences of the head in the suboceclipito-bregmsa-
tic and suboceipito-frontal planes. It was based on some
200 newborn children measured soon after birth and again on
the seventh @ay. These figures were all obtained from
living children, none of whom were born by forceps extrac-
tion or through contracted pelves and hence were represen-
tative of normal cases, rather than abnormal ones such as |

8tillborn children may well be.

In order to arrive as néarly as possible at the
exact size and proportions of the foetal skull in utero
and at term, Scammon aund Calkins mede & special series of
head measurements of newborn children in which moulding
was eliminated. They selected the following two types of

cases for the purpose 3 first, infants born by caesarean
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section, without the previcus occurrence of labour paius,
apd second, infants born by breech extraction where this
extruaction wus gquickly anud easily performed. In conn-
ectiou with the breech infanis they state that consider-
able care in the selection of the latter group (Breeches)
was heoessary as oue will often observe moderate moulding

in some breech-boru infanta,

It iv of comnsideruble interest to analyse the
work of theue two authors. In zll, 33 infunts were
studied} measurements were made on the first day of
postoatal 1ife in oxder that growth changes might not
alter the dimensiocus, Of these children, 5 were prema-—
ture, socording to ihe menstrual history aud the body
length, and one-wua postmsture. (These 6 caves were not
included in their determinations of the averuges for the
foetal heud at texrms.) |

A study of Table VII compiled by these uuthors
and recorded on page 27 of the fiist edition of their work,
shows that their ouses may be divided, conveniently, into
four groups.

GhOUP J. rulpauble moulding (recorded as
"slight or very siight" bty them)
wasg preseunt in fifteen cuses,.
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These were all breech deliveries.
The ce,hulic index for this sroup
of cuses is 80.008 per cent. (The
two premu:ture cases are uot inclu-

ded in this calculution.

GRulp IXI The cephalic index of the two pre-
mature infents in whom moulding

wu8 disceruible is 76.7 per cent.

GHOUP III No moulding wus detected in f£if-
teen fuil term imfunts und three
premature infantis. The cephalic
index of the full term infunts is
79.6 per ceut.

GRQUP IV The cephalic index of the unmoulded
’ premature group is 79.6 per ceut.

From these observations two conclusions are
reached which should influence eother workers in their
investigntions t-

1) The first is that while mculding may be present
in eusy breech deliveries, it is uot of such uan
order as to influence. the computation of the
cephalic index in the newborn. Thus fifteen
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' breeches in whom monlding wae detectable at
birth had an average cephalic index of 80,006
per cent; the index in fifteen full term in-
fante who showed no moulding was 79.6 per
cent. Ko significance oan be attached to the

difference.

2) ¥oulding may significantly alter cranial shape
in premature breech-borm infants. The cepha-
1ic index for this group in the Scammon=Calkins
series was 76.7 per cent. The premature
breech=-born infant therefore ia best not in-

g cluded in diometrio studles.

Anatonists define the Cephalic Index as the ratio of
the greatest width to the length of the skull expressed as
a percentage. The greatest width is situasted above and
behind the external suditory nmeatusesj the length is de-
x termined by measuring the distance between the inion and
the glabella, The glabeila is defined as tiie point in
the midline between the supraorbital arches. In the only
study to date conducted on the Bantu infants head (Heyns)®'
* the greatest distance between dooipital and frontal bones
was measured. The relationship of this dlameter to the
inion~glabella dimension will be a variable one determined
2 by individual snatomic peculiarities. !ost attention has
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been focused on the inlon-zlubells measurement in the li-
terature of the past mundred years., From the cgbstetri~
cal viewpoint the measurement which is defined as the
greutest distance between the occiyut and the froatal
bones, supersedes the inion~glabella length in importance.

since my own studies were to be essentiully of
a ocomparutive mature, I coanducted them on the accepted 7
anthropometric dimensions to determine the lemgsth-breadth
index and so faucilitate comparison with workers in other

countries.

From tables 2 and 3 the cephalic index can
readily be caiculauted as based on the results of indivi-
duul worker®s investigntions. 1In the following table
(table 22) two indices are recorded opposite the name of
sach worker, the two figures representing the index for
different crown~heel measureme..ts. This division based
on the total length of the infant was mudn31n order to
render my own findings on the Bantu infant comparable in
& more aocurate mupler. in my owi. serles the cuases sel-
lected iuciuded no premature infants as understood by our
accepted obstetric defiuition, yet the overall (crown-heel)
lengths varied counsiderubly.
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THE CEPHALIC IKDEX IN THE NREWBORK (BASED OR THE MiASUREMENTS

OF DIFFERERT WURKERS. )

TABLY 22
CROV NIl 1 RANGE.
45050 BU0=550
n 79.64 76.57 o
Rhenis aspar
(106) (79)
German 73.72 T4.99 Spondi
74) (6)
Prench 80,85 80 6? Hibemont
(164) (Bx
French 80.00 80,69 Depanl
(98) (102)
French 80.77 80,69 Solares
(40) (57)
Frenoch 79.82 81.1? Lafallle
(70) (64
Greek 82,85 79,82 Corrado
(52) (80)
Norwegian 73.05 74,78 Kjolseth
I) (1)
German 80415 80426 Veiss
(?) (?)

Figures in parenthesis indicate the nusber of heads measured.
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The increase inu the various externanl dimemsions
of the body in the foetal period bears a rectilinear re-
laticuship to body lengthe The relstion of these dimen-

sions may therefore be expresued as 3

62.
D=wal + b,

Where D is the dimension, a, i8s a constantg,
that may be positive, negutive or zero. The formulae
for the dimensions of the heud are characterised by pos-~ -
itive b constant. Therefore, these dimensions are rela-
tively larier in the early yurt of the foetal period than
at its close und, have made a greater umcunt of growth
with respect to body lenyth inm the embryounic period than
they do 4n equalblatar intervals of body length. In such
an expression the constant 'a' represents the slope of the
line inu yuestion and the conustant 'b' represents the ele-
vation or depression of this line ubove the abucisea at
ity intercept. In other words *a' reyreseuts the
abuolute rute of growth in the dimeusion with respect to
orowth in body-lensth in the period under counsideration,

and it muy be determined by the exyressions
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Vhere Ll and Lb are any two given uvucceuvsive crown-heel
lengths and Dl and Dz are values for any given dimension

at these lengths.

These relations between the maguitude of the
various external bodily dimensions and age or time in the
early foetal period have been represented by curves and
figsures buved upon analytic conveution expressing the re-

lation of total body length to foetul age.

The growth in total body length with reupect to
time or age in the foetal period is represented by the

parobola ¢
64
1.-2&/-.74-35
or = Zel ¢+ e L 2
“= "L
28 T84

or T "-&3* 1.25) %% 0.74

there L is the total crown-heel length of the body im centi-
meters and T is the age in foetal or lumnar months. (This
formula does not hold good below three months,)



The accuraocy of thess em,.irical formulsue is
best demonstrated by compuring the computed values for
occipito=-frontal and bipurietul diameters with the ob-
served results of workers who have exercised care in
their selecticn of mutexrial for study. The folluwing
two tables (23 & 24) set out such u comparison, the fi-
gures obtuined by direoct mensuration of selected mater-
ial beiny those of Lcummon and Calkile The difference
betwian the resulis obtained by the two methods have been
worked out us & percentage in order to faciliiate compa-

rison.

The oculoulated values for the ocecipito-frontal
and bipurietal dimemnsions from 200 - 35 miliimeters
orown—heel lenith show very amall deviations from the
correspclding observed averages. The most uignif;cant
observation to be mude from these tubles is that the de-
viations are increased in the last arxt of the distribu~
tion (400 - 500 millimeters crown~heel length) where birth
moulding becomes an important factor. The mean absolute
deviations, as determined by various criteria applied to
the several empiricai formmlae, runge from 1.9 to 2.5
millimeters. Both dimensions wure much decreased by head

moulding between 35 and 55 ceutimeter crown—-hesl length
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PABLF Ao

ero°NW-#rEL LERGTR OF | Caloulated values
(¥11limeters) 8. | at 5 om C-H length
RANGE MEAR CH Value ¢ increment
200=-250 225.3__| 25 | 62.75 23
250~300 272.1 [ 36 | T4.5C 19
300-350 323.9 |35 | 86425 16
350=400 370.€ |4 98,0¢ I3
400=-450 o236 |45 |109.75 | 12
450=-500 4714 |so | 12250 10
500550 523.4__| 9 | 134.75 G




and the deviatious of the cuiculated means are therefore

augmented in this part of the progreseion.

In the selection of their cases for bicmetrio
studies, scammoen aud Calkins employed & method of seleo-
‘tion which eliminsted to = larse de.ree the error intro-
duced by birth moulding, 80 that the resulting averages
Tepresent a close approximution to the full term heud in
uterc. (They also used their figures ss a stundard for
the correction of duta obtained from stillborn naterial.)‘
Their figures approach more nearly the aoctual measurements
of the full term foetus inutero sinoce the cases oun which
they are based "have not bveen subjected to moulding nor
bave they been increased by gro.th iu the period between
birth and the fourth day when many of the published fi-

gures were tuken."

fheir asverticn that birth moulding wes elimin-
ated in their studlies, is not completely correct for, as
cun be seen from table 23 & 24, the deviations of the
observed values for the coccipito=frontal apd biparietal
dimenusions from the culculated mean based ou empirical
formula compiled from twenty sets of duta, becomes in-

creavingly great wos the size of the foctus inorenses, It
is concluded therefore, that moulding wus present to a

degree which, while it may huve been barely pulpable wus



A CONPARISON OF THE COMPUTED AND ACTUAL VALUES FOR THE . BIPARIFTAL DIAMETER. (369 CASES)
- | - - (0eI9 CH (mme) ¢ 20 mom.
ROWA-HEEL LENGTH | Crows- | BIPARIETAL | calourated | Difference between t:: Caloulsted values
limeters | m  OBSERVED " | Mean | | () & (b) at 5 em C-H length
KRN | mems Rex, | ¥im. M“f(b) mme | % | | ca [value | £ tnorement. |
[200~250 225.3 | 15243 s¢ | 35 | 45.3 [4a.8 0.5 o-I.I | | %2 25 |49.5 | 2¢
250-300 213.1 | 1839 66 | 43 |-539 [55.9 - | 0.0 0.0 ' 30 |59.0 |19
300350 32349 | 2237 TT | 52 | 625 [63.5 1.0 | +I.6| | 36 35 |6B.5 | 16
350400 37646 | 28,2 | T8 | 58 | 6946 [72.4 | s2.8 + 4,0 | | 36 46 |78.0 | 14
| [400=450 423.2 | 287.9 84 €66 | TT.3 |B2.4 +5.1 + 6.6 | 29 45 | 87.5 | 12
j4sc. =500 TTe4 | 318.5 9 | 76 | .0 |91.6 4.6 v 5.3 | 50 |97.0 | I
500=550 5234 | 358.1 102 | 85 | 940 |T0T.4 T4 79| | 2 55 | 106.5 | 16
h
!
|
I |




none the leus of an order sufficiently great to be
mapifest us & siguifiount deviution by this method of

apnalysis.

since the caesarean sections w:re all elec-
tive we ure left with the couclusion that eveu easy
breech deliveries may be associated with a degree of
moulding which siguificantly influences craniometrical
studles.

HE COKPUTEL CEPHALIC IiLEX

Using the computed vulues uu determined from
the formulue established by gruphic methods, we find
the cephualic index &t different orown~heel lenzths to

be as follows =~

TABLE 25.

CRGWN=-HELL LENGTH CLPHALIC INDEX
5 Centimeters 72.8

25 " 78.8

% " 19.8




none the leus of anu order sufficiently great to be
menifest us & significsnt deviution by this method of

apalysis.

Since the caesarean sections wcre all eleo-
tive we ure left with the couclusiom that even easy
breech deliveries may be assocliuted with & degree of
moulding which sisuificantly influences craniometriocal

studies.

Using the compyuted values au determined from
the formulue established by gruphic methods, we find
the cephalic index at different orown~heel lengthas to
be s follows t=

TABLE 25.

CROSN-HLEL LENGTH CouPHALIC lﬁbﬁi
5 Centimeters 72.8

25 " T78.8

%0 - T9.8




In terms of foetal or lunar months it may be
stated that the index is T7%.2 at three monutha, 79.2 at

six monihs and_?Q.B at term.

The accuracy of the cualculuted cephalic index
is brought out by the folluwineg comparison with Scammon
apnd Calkinus' carefully selected biometric studies.

 TABLE 26
CROWH-HEEL LENGIH CAlCULATLD INDEX OBSLRVED INDEBX
450 - 500 m.m 7979 79.8
%00 -~ 550 m.m 7948 804204
Table 26.

The ®"slight” and "very slight™ moulding which was
present in fifteen of ihe scammon-Calkins szries, does not
materially affect the compututlion of tihis index for, as
alreudy pointed out, the effect of mouldinLg was 1o reduce
both diumeters (one-t.eilfth for the ocoipito=-frontal and
one-eleventh for the bipurie:al) so thut the error in
determinaticon of the cepihanlic iundex 1is correspondiigly
mininised.



158

These figures in table 26,will be used for
comparisons with Bantu infants later in this seetion.
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INGQUIRY.
Calkins apnd soammou (1925, 1929) Empiricel formulue,

conputed by graphic methods by the method of avera-
ges, and by the method of leust squares. Thirty-
three infants were studied., HMeasurements were made
in the firut day of postnatal life. Individusl
cases published in detuil, including notation of

806X .

Caspar (1854) Measurements of 247 full term, newborn
children (living and stillborm) and of 94 foetuses.

Spopdi (1857) Measurements of the biparietal and
occipito=-frontal diameters of 100, living, newborn
Zurich childreun.

bepaui (1879) Records of several orapial»dimansions
of IGO0 living, newboru childrexn. Material sexed

cases from Paria?

Soluves ¢ Studies on 100 living newborn child-
ren raugin. from 40 to 57 centimeters crowu-~heel
length. Individual case records published inclu-
ding notatiou of sex.

ILofoille (1893) Meusurements of u total of 152 apeo-
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8.

9.

10.

1X.

~imens ranging from 17.%5 to 56 ceutimeter crownu-heel
length, Living material with the exception of a

few of the smaller individuale. Details concern-
ing six, perity and presentation, durution of preg-

pancy and age of mother give.

seiss (1897) Craniul (und other) measurements were

(60

made ou foetuses of the fourth to tenth lunay months

and of newborn children. HNaterial from Budapest.

Corrade (1899) Lata on the heads of & series of
specimeus from I10.3 to 62.6 centimeter crown-heel

length, Material from Raples.

Heusex Meusurements made of 61 specimens ranging
from thirteen to forty-ocne weeks in estim:.ted age.

E]Blseth (1913) A total of 534 living newborn in-
fents were investignted. Unfortunately no iudivi-

dual cuse records were published.

Priedenthal (1914) Ten spcoimens rauging from 50.82

t0 5005 millimeter crown-heel lengthe. All mater—

i1l cuucusiun with oune exception (Negro.)
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An earlier section of this work is devoted to
the influence of doliciccephaly on the course of labour
in occipito=posterior positious,. The aim of these ce-
yhalometrio investigutions was to determine to whai ex-—
tont the inherited crapiul form is present before the
onset of lubour in the term foetus. While dolichoce—
phaly 18 & promounced characteristic of the indigenous
inhubitents of Southern Afric:, the assumption that the
same ccufijuration is present in their offspriiug before
or at birth must be regarded us untenable in the absence
cf scilentific yroof. The literature ius maurked by a
conspicuous paucity of studies of the type wuich could
be regarded as fruly comparative, Philipesémmineé hun—
dreds of cuses of breech deliveryj his couclusion is beat
wiven in his ownu woxrds, "........in the newborn there is
not yet any inherited coranial form, at any rate not in
such a way that any iufluence on the course of labour
could be expected.” His investigation concerned only
one ruciul group of average (mesaticephalic) cephalioc
index. The inherited cranial form imn these cuses would
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have craunicl churucteriustics us inconspicuous as theilr
parents aud therefore little could be guincd from such a
astudy. The approach to the problem of congenital cranial
form inu redutiocncship to ludiviaduual variations in purentsl
ceranisl moryhology is apt to be without profit when the
ceranial charucteristic of the pareunt ie an isolated or
rare occurrendce among the members of his racial group, that

is, a perscomnal peculiarity rather than a racial trait.

The inveatigation of the mewdborn infents skull
was carried out at the New Somerset Hospitul over the per-
iod 1955 - 1957 (Jume). The patients delivercd in this
institutidn are all Non~-Buropean. The Bantu group cou~
stitutes approximutely oune-third of the total mumber of pat-

ients,

The cephalometric and craniometric studies were
confined to infants of pure Zulu-Xosa heritage - that is
pure in so fur as this gquality was determinabdle by iuterro-
gation of the parents and o study of their physical charso-
teristics. A valuable guide as to the Zulu-Xosa origin of
the maternal side of the infants ancestry was the presence
of tribal murkings and matilations such aus amputation of
the distal phalanx of the left little finger, three incised

socars on eanch cheek, and more exteunsive cruciate body marks.

Whenever possible the father was also questioned as to his
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ancestry and any tribul markings uoted.

The custom of ritusl body-marking aud mutila-
tion 1s & dwindling one amongst these tribes. It is only
pructised to a large degree in the reserves. The city-
boru aud city-bred Bantu have broken away from this prec-
tice} indeed the custom is scorned by them. The absence
of any tribal marking therefore does not refute the indi-
vidunls stated tribal origin. Those motheis who had no
tribal markings were gquestioned carefully for the presence
of any rzcinl admixture snd where any doubt existed either
from the imndividual's appearance or replies to questions,

the case was not selected for investigation,

A control series of craniometrical investigations
was also done apnd for this purpose Coloured infauts were
selected. This may at first appear to be a peculiar se-
lection for a control group in this type of investigation
tut it was one of necessity rather than volition for the
Cape Coloured and the Bantu are the main two ethnic groups
deliver.d at the Somerset Hospital. The pumbers of Cape
¥alay, Edndu and Moslem Indians at this institution are
very small, Comment has already been made on the fuct
that there has been no recordable coutribution from the
Bantu group to the Cape Coloured although the latter have
as one branch of their authropologicul tree a Negroid group
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which while they differed from the Dantu grosely, resembled
-them in for éxam@le the craniai form. ilany caucasian sub-
groups hﬂie coutributed to und huve been blended into the
make-up of the Cape Coloured people. The cranial form
which should be domiuant im this people therefore, could
not be unticipated.

2) 33 TLTHICAL OSBELECTIUN OF MBATHLRIAL.

For rcusons already mentioned this investigntion
was t0 be dope only on those cases where moulding could
ot have ocoured. Guidaunce was sought from the literature
as to the selection of cases, Une of the conolusions
reached was thut moulding could be very marked in preme-
ture breech-born infants (pagpl46). A nore detailed and
'critical_analyﬂis of & large series of cuses investigated
by two thorough and csreful workers (numely, cammon and
Calkins) revealed thut the moulding present in mature
breech~born infanta could appreciably alt:xr the occipito-
froutal and biparietal dimseter; but becsuse the reduc-
“tion in each uiumeter wos approximutely the same when ex-
pr'aseq.as @ percent&gclof fhé total'dimansion. the cepha-
lic index wos Lot materially affeoted. (puge (42.)

Cases of eleotive cseuarean section wore therefore
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ideally suitable for this study. Ko case of caesarean
section performed even a few hours after the onset of
labour, as for example in cases of prolapse of the cord
very early in parturition, is included in the series, It
z:stearwd that the inclusion of such cases would have cast
doudbt on the sccuraoy of the investigations. Some of
these cases were ‘'measured’ by radiological methods and
in oxrder to determine whether moulding had occured may
have necessitated repeated X-rays in the carly puerperium
to deteot any rapid restoration to unmoulded proportions,
The curmlative effects of several X-rayes on the newborn'’s
skull may have been responsidle for effecte not prediota~

ble at the time.

In1€;113 I used cases of easy bresch delivery in
mltiparase as well as the breech-born second of twins. In
several cases moulding was overtly present and the use of
this type of casse was discontinued,

The ¥aterial used in this study may be classified as follows:
I, Bantu Infants. Total 50 Cases.
a) Elective Cacsarean section
for disproportion - 21 cases.
L) Caesaresn section after the 38th,
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weook of gestation for ful-
minatin: toxasemia

¢) Caesarean section for pla-
cente prauevia (mot in labour)

d) All other indications (ve~-
gipal abnormality, repeated
stillbirths, pelvic tumour,
patient with an ileal bladder,
prolspse of ocoxrd in patient not
in labour,.) |

7 cases.

17 cases,.

5 CuB808 .

CULOURED IRFANTS.. TOTAL 50 CASES,

a) Elective Caesarean section

for disproportion.

b) Caesarean section after the
38th week of gestation for
fulmipating toxaenmia

¢) Caesurean section for pla-

centa praevia uot in labour.

d) Other iundications iucluding
vaginal abuormality, uterus
didelphys pelvic tumours,

23 ocnses,.

10 caBes .,

I ocuases.

lee
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Dianbetes Kellitus,acoidental

haemorrhage. 5 casea.

Two methods of investigution were employed: 50
Bantu and 5% Coloured clussified on the previcus page,
were all measured dir.ctly using an engineer's caliper
with a vernier scale., This atudy goes by the deuscrip-
tive term cephalometry. In addition measuremeits were
made on the cranium by the method of triangulation radio-
eYaphy, employing stereoscopic methods. Anthropologists
distinguish beiween ceyhalometry and meusurements made on
the crenium itself; they use the term oraniometry in conn-
ection with the latter type of investigation. A brief deo-
aoription will be given of the rudilological method employed.

Two exposures are made on siugle or separate
filus. The sclution of the probiem of X-ray distortion
requires the use of & marker to denote the X und Z axes on
the films as suggested by langaniello (1948). The murker
i8 centered and fastened on the cassette in order to pre—
vent & shift of the marker imugze from the true axial line

on the setond exjyosure.

The simplest and most jpractical marker is & thin



rectangular piece of metal such as an ampoule file, with
a notch in the cenire ou one side (Carabelio, 1994). Cas~

ettes are marked with intersecting centrul lines which

coxrespond to the X and 2 axes ou the films., The uotched
side of the marker is jlaced along one axis thereby avoid-

ing any posesible error as to which side of the marker is

the axial line. The notoh is made to correspond with the

other axis nd the marker 1s attached to the casette with
adhesive tape.

The firut exposure is made with the roetgen tube

in the ocentral position. The central ray of the tube is
direoted to the cemntre of the murker and the film. The
second exposure is made with the tube at the same height
but after it has been shifted horisontally, a dietance of
5 ceutimeters. The tube is shifted on its arm to the
same slde alway:., 10 establish & standard procedure which
serves to identify the direction of the tube shift and so
facilitate the choosing of the proper image for measure-

mOnto,

The following geometric diasgram illustrates what

happend by using this roeutgeno-graphic procedure when
dealin; with horisontal diumeters. The two images of &
horisontal diameter will be equal in length and parallel

le8

to each other. The two dis, lacements or the separation of
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the end points of the two images (‘parillax shift') will
be equal. This parallax shift can be measured and using
logarithm or specially prepared graphg the correction fac-
tor may be obtained.

The method which I employed is that advocated by
Carabello. From the diagram the basic formula derived 1is

the correction factor 3

w0

Tube Shift

S + 4 " Tube Shift + Displacement of Second Image

Where S =  Tube Shift
d = Displacement of second image.

p~

TABLE TOP
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A = First position of roent en tube.
B = Second position of roentgen tube.
\ 8 = Tube shift,
0 = actual diameter t¢ be compared.
- D = Diameter of images.
4 = displacement of images.
a = Target-film distance.

b = Target-object distance,.
In this diagram we note i-

1)

Pl o
ol »

LN |
- |

there~
fore:

» ° "G"TT)”'

There are cersain features of _ractical import—
ance which may be mentionsed here. The tube~film distance
controls the degree of maguificution of the object as well
as the sharpness of detail, The greater this distanoce

e T
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the unilor the magnification and the sharper the detail,
These points are demonstrated in the following diagrams.
I toﬁnd a tube~fil:: diatanoé of 36 inches (91 centimeters)
satiefactory for this investigation.
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This study was oonducted on the widest diameter
of the head (in two separate views) uud it was essential
that the shadow cast on the X-ray negative wus in fact the
widest dimmeter concerned. By pglacing the tube close to
the film inaccurate resulis will have been obtained, where-
a8 by increasing the tudbe-film distance to a maximum not
only was blurring practically elimimated, but also this
precauntion ensured that the widest diameter wus cust on the

X-yoy negative,

The third problem of pructicul significance ocon-
cerped the positiocning of the infant*s head before the ex-
posures were made. The correction factor, as obtained hyw
the method outlined, 1é only of value provided the diameter
being studied is parallel to the film (or tuble top.) In-
correct positioning was manifest by the two images being
unequal and the two diaplacamcnta not equidistant, 3uech
films ocould unfortunutely not be used in this study. Siuce
eadh of the two dismeters studied required two expouures, it

wus considered injudiocious to repeat the inveusutigation.

For the occipito=frontal exposure the infent's
head was pluced in such &8 position that the inion and gle-
bella were am egual distance above the table top., This was
achieved by sisnply meesuring the distance with an ordinary
ruler; the position was maintained by jlaucing a folded
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linen cloth under the temporal region and the aid of

an agsistant. A similar procedure was followed for the
biparietal exposure except thut the aid of a steadying
folded cloth was unnecessary. The final assessment of the
aocuracy of the positioning was to be found in the filmss
a8 already stauted, when the diameter studied is purullel

to the film the images are equal in magnitude. Any films
whioh showed unequal imagen were rejected. Forty-seven

cruujionetries were conducted in this manner.
The material mey be classified as follows:
Bantu ......ccc000el3 OmBEB.
l. Hultiparous Breecheés § ..c.ocsc-c0c000ee 9

2. Breech-born infants 3 .cce.cccecvccces I
(the second of twins)

3. Caegarean infants 8 cecescocscecncse 1
Coloured ...see-...18 cases.
l, Bultiparous DIEeChes § .vecesesccscoccel?

2. Breech-born-Anfants & ceseccceccscanse 4
(the seocond of twina)

3. Caesarean infants  JP P+
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ILLUS TRATION VI

(se& PacE 168)

(THE PARA LLAX SHIFT ISNOT CCLEARLY SrHewN IN ThHS

RefesyeTion C= CORONAL SUTURE:)



Sixteen films were found to be unsuitable,
This represents & high percentage of failure ( 34 per
cent.) BRadiological cranicmetry, performed Ly the
method I udapted, thus left much to be desired. The
method was costly and one out of every three films proved
unsatisfaotory for use. There was another reason why
this method wau discontiimed shortly after the commence-
ment of the study, namely, the acocuracy with which direct
mepsuration could be carried out as well as the ease with
which the identification of the anterior end-poiut of
the occipito=frontal dismeter (glabella) could be made -
a procedure which was often difficult on the X-ray film.
All infante were mesusured within 24 hours after birth,
with only one exception.

(a) Method of smaiysts®

The frequency distribution of each measurenent
was talmlated, after choosing a suitable class interwval,
The arithmetic mean (a) and the gtandard deviation ( O )
ware the calculated. 1In order to compare the data ob-
tained in the two groups, calculations were muade to de-

175
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~termine the criticul rotio between the two meauns of each
index. This calculation imvolves first of all the de-
terminution of the standard error of the mean () accord-
ing to the formula

¢ =

{n = mumber of observations.)

B Q

The standard error of the mean for the Bantu group may
be written us { » for the Coloured group as 0:2 and that
for the Scsumon~Calkins series as 3;3- The next step

was the caloulation of the standard error of the diffoxe
ences (U airf,) using the formula

G airL. = o‘-l * 0-‘2 3 for example,

if the comparison is between Bantu and Coloured. Having
obtained the standard error of the difference, the eriti-
cal ratio is determined by the formula,

actual difference between means
g aifg.

Critical ratio =

According to the laws of probebility the eig-
nificance of the numerical vealues obtained for the oriti-
csl ratio is as follows, If the criticai ratio is 2,5,

a difference between the two meals equsal to or greater than
the observed difference is not likely to be found in more
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JULUED Hiabos OF NowlORR INFARTS,

QCC L ITO-|
NUMBER ‘351 AGE IN CROWN-HLEL | - BIPARIKTAL g?ﬁgﬁ;gn

HOURS . LENGTH. m m. | DIAULTER » m. B me.

1 F 2 495 9% 115
2 M 7 488 89 114
3 N 4 490 89 115
4 F 84 495 91 115
5 | <4 498 91 116
6 ¥ 6 495 92 116
1 F 10 495 9 115
8 | 14 510 93 117
9 F | 173 500 92 116
20 F 18 495 92 116
11 K 5 505 93 118
12 u 13 485 91 116
13 B 3 510 93 118
14 M 4 495 92 116
15 F 124 495 92 116
16 ] 22¢% 490 9 115
17 F 17 495 91 115




78

BANTU _INFANTS. (Contimued)

TABLE 27.

‘ | 0CC1IPITO-

NUMBER | SEX | AGE IN | OROWN-HEEL | BIPARIETAL | FRONTAL

DIAMETER
HOURS., LENGTH., m m.|DIAMETER m me. n =m,

18 P 4 515 93 118
19 'Y 9 490 90 116
2 ¥ 2% 495 91 116
21 F | 11 485 90 114
22 u | 17 496 92 117
23 ¥ 13 200 93 117
24 B | 134 495 90 113
25 4 13 495 91 115
26 '} 7 490 90 116
27 M 16 495 91 1117
286 | P | 14 505 93 118
29 u 11g 490 90 117
30 F 4 495 92 117
kS § F | 22 490 90 115
32 kK | 14 485 89 115
33 i 18 485 88 117
34 F | 16 495 92 117
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BANTU _INFANTS . (Contimed)

TABLE 27.
0CCIPITO|
NUMBLE | SEX | AGE IN | CROWN~HEEL BIPARIETAL | FRONTAL

HOURKS. |LERGTH. m m. | DIAKETER m me nn,
3% | u 2 495 91 116
36 ¥ 7 490 91 116
37 M 9 515 95 118
38 ? 5 498 91 116
39 F 15 495 92 118
40 u 495 91 117
a9 F 490 91 115
42 M 9 510 94 117
43 F 18 495 92 116
44 4 15 490 92 117
45 F 4 495 91 115
46 M 1n 498 91 - 116
47 ? 6 485 89 114
48 % 10 492 90 115
49 ¥ 5 495 92 116
50 F 5 480 8g 114
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QCCIPITO-
NUMBER | SEX | AGE IN | CROWN=HBLL | BIPAKISTAL | FRONTAL
DIAKETER

HOURS. LENGTH. B me | DIAKETER m» me] = m.

1 F | 10 495 92 114
2 K 500 94 116
3 - 515 95 117
4 F 41 500 92 114
5 M 15 505 92 114
6 4 16 495 93 118
7 ¥ 490 92 116
8 1 7 500 93 117
9 F 13 515 94 118
10 ' 500 93 116
11 F 9 490 92 115
12 K 6 500 93 117
13 P | 25 4385 92 116
14 | 17 485 91 115
15 ¥ 2 480 92 127
16 P | 22 495 92 114
17 '} 1% 510 93 116




T5. (Contirmed)

(81

OCCIPITO-
NUMBEE | SEX | AGE IN | CROWH-HEEL | BIFAKIETAL %ﬁ?ﬁ%ﬁ

HOURS , LENGTH m m. | DIAKETER m m, mn,
18 F 17 495 92 114
19 F 430 90 112
0 " 495 92 114
21 F 485 91 112
22 M 21 500 92 113
23 F 4 480 89 113
24 F K} 510 93 116
25 1’ 11 465 90 111
26 i 22§ 490 91 113
27 ¥ 485 89 112
28 M 495 92 115
29 ¥ 495 92 115
30 ¥ 490 91 114
i h 34 500 92 112
32 " 6 515 93 115
33 ¥ 15 495 90 112
34 5 7 505 93 113
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TABLE 28.
OCCIPITO~
SUMBER | oeX | AGE 1IN CROWN~HEEL| BIPARIETAL gf;gggg}l;n

HOULG. | LENGTH. m me |DIAKGETER m me m me
35 n 4 495 92 113
36 r 1 490 89 114
31 K T 495 91 116
38 M 8 490 92 117
39 r 15 495 91 116
40 F 9 495 92 117
41 R 224 515 94 118
42 ? 11 500 92 117
43 F 23 510 93 116
44 F 17 500 94 118
45 -4 17 495 92 116
46 ¥ 9 495 92 112
47 ¥ 7 505 93 114
48 W 4 485 91 112
49 K 9 | 500 92 113
50 K 2 495 92 114




BARTU IKPANTS.

RADIOLOGICAL CRARIOMETRY.

l82ah‘

TABLE 23,
Rumbers.| Sex | Age in | Crown-heel {Eiparietal | Ocoipito-Frontal
Hours. | length
e e Rom, DB,

1 r 2 495 912 116

2 u 505 913 116

3 P 1 500 910 115

4 M 3 495 913 116

5 ? 4 485 912 113

6 M ITé 490 910 II4

7 ? 8 510 914 117

8 E 22 515 9I4 II7

9 ) 4 21 500 912 IIS
10 F 4 495 913 116
11 F I 490 912 114
12 k|7 495 912 114
I3 M 9 485 9X1 II3

| KEANS 91,28 115
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RADIOLUGICAL CRARIOMETRY.

Coloured Infants.

TAELE 30.
Rumber. | Sex. | Age in | Crown-hecel Biparietal Geeipito~-
* Hours,., | Lengths Dianmcter, frontal
Dismeter.
Ik M e M
1 ¥ 2 505 93 115
2 ) 4 1 510 93 114
3 4 7 500 92 114
4 M 8 495 9I 113
5 F 2 490 94 116
6 ¥ 4 485 91 II4
7 B I 495 92 II4
8 o4 7 495 91 I13
9 ¥ 9 %00 92 I14
10 K 4 485 91 I13
11 r 9 565 90 114
I2 M 22 495 94 116
13 F 21 490 91 114
I4 M 18 491 g0 112
15 M 3 | 5I% 94 111
16 F 4 | 500 90 114
17 F 2 | sIo 93 110
I8 F I 50U 93 112
E AN 91.9 I113.3




MEAN VALUES FOR THe TWO DIMENSIONS

STUDIED.,
(Millimetres)
TABLE 31
DIMENSION BANTU CAPE COLOURED.
BIPARIETAL 91.54 92,22
OCCIPITO-FRONTAL 116.0 114.7
) THE CEPFHALIC INDEX.
TABLE 32,
BANTU CAPE COLOURED.
CEPHALIC INDEX 78.52 80.38
(a)
STANDARD DEVIATION 0.2573 0.4377
(o)
STANDARD ERROR OF 0.03639 0.0691
THE MEAK ()
STANDARD ERROR OF
THE DIFFLERENCE OTdiff | 0.07178
CRITICAL RADIO 25.90
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than 6 out of 1,000 comparisons of groups drawn from
similaxy population groupse. Hence we are Justified in
conoluding that the observed difference is almost cer-
tainly due to systematic and not to chance factorsg in
other words, that the observed difference is significant.
S5uch a conclusion is all the more Justified if the ori-
tical ratio exceeds 2.5, the significance becoming more
apnd more important as the criticasl ratio increases,

COMP. SON .

The results of the cephalometriorl studies are
recorded in the following tadbles. The average biparie-
tal diameter for the Bantu series wus found to be 91.54
millimeters, which is appreciadbly lower thun that of
obstetric toaching. Scammon and Celkins’/cite 35 series
from authors who publish means for this dimension. The
renge for the bipariotal diameter dased on the findings
of all these workers is 8%.4 (Fasbender) to I100.0 milli-
meters (Liharalik and Webster). The mean obtained by
Keigs (Philadedphia, 1843) is not included in these cal-
culations, for this author obtained a value of 137.6
millimeters for the biparietal diameter and 122.8 for

the occipito~frontal measurement. The mean for the bi-

|8+ 

parietal diameter baused on the work of 3% authors is 93.61
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millimeters. In only 8 series are the means smsaller
than that for Bantu newborn infants; 1in the remsining

27 series the value is greater. It may therefore be
stated, that the bipurietel diameter in the full term
Bantu foetus is in the lower limits of the range for thie
measurement is obtained by different authors. It is of
interest to note that such workers us de lLee (92.5),
Williame (92.5), Jouner (92.5) and Heoker (92.2) obtained
values lower thau the average (93.61 millimeters) for all

woxkerxce.

The mean for the Coloured infants in my series
was 92,22 millimeters whioh agrees fairly oc:osely idth
the means of the authors gquoted in the previous paragraph.
It is only 0.68 millimeters less than the corresponding
fisure for Bantu infante. Ko signifiocance cap be atta-
ched to the difference.

The ocoipito-Trontal diasmeter for Bantu infants
i 1I6.,0 millimetors whereas that for the Coloured group
is only 114.7 millimeters, The range, according to cal-
culations baued en2%5 series of measurementis 18 1100 to
120.0 millimoters. {aguin, Heigs' figure of 122.8 for
this dimension is not included.) The mean is found to
be 115.7 millimeteres. It may be said of the Buntu walue
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of 116.,0 millimeters, that it is barely above, the
average and is in the higher reaches of the range of
this dimension. Different workers have obtained widely
varying results in their assessment of the occipitow-
frontal dimension. Thus de lLee and Williaums, who ob-
tained identical means for the biparietal dlameter, found
the occi ito-frontal measurement to be II0.0 and I17.5
millimeters in their respective series. The figure of
114.7 for Coloured infants is slightly below the average.

In the 29 series listed by Scammon and Celkins,
12 authors obtained a smaller and 17 a greater value (for
the ocecipito-frontal diameter,) than in the Bantu.

The ocephalic index for Bantu and Coloured in-
fants was caloulated on the basis of the valuesobtuined
by direct measurement. The Bantu index of 78.52 is sig-
nifioauﬂ.y lower than the Coloured group index of 80,38.
The difference (1.86) is found to be 25.09 times (critical
ratio) the standard error of the difference.

CORCLUSION .

Au attempt has been made to determine the di-
mensions of the head in the term foetus in two groups of
people. It is clear that English obstetric teaching
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places the wvalue for the biparietal dimension higher

than the determinations of recent workers. This diff-
erence is probably beocsuse obstetric teaching is based

on measurements made four and even five days after birth.
¥hile this delay iu assessing the biparietul diasmeter

has the advantage of being done on & head which has large-
ly recovered from the moulding effects of parturition, it
unfortunately introduces an error due to growth. The
same muy be said of the occijpito-frontal dimension.

The Bantu and Coloured infants investigated had
to be compared with nure or less acceptable means for the
two dimensions studied. These means were calculated from
all available sources in the past twelve dccades, Diff-
erent authors exerciscd varying degreca of caution in
their selection of material, The detailed specification
of the materisl is pot stated in all cuses, Ronetheless,
for want of a better standerd or aeceptable norm the arith-
metic mean of mumercus authors was used as a basis for

comparison.

From the results of my investigations it 1s ev-
dent that the head of the full term Bantu foetus does not
differ very markedly from that of the Caucasien. The
shorter biparietal and longer cccipito-frontal dimensions
in the Scuth African Negro suggest that the head is
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s1ightly narrower and longer than in, for example, the
Coloured group which differs not at all from the Cauca-
slane.

The assessment of cranial form will be con-
sidered in greater detail under the heading *Cephalic
Index.*

While the results of & amall series of crau-
iometric (as opposed to cephalometric) investigations
are tabulated, these figures were uot used in the deter-
mipnation of the ocephalic index.

Computations, based on the results obtained
from the cephalometric studies conducted at the Hew Som-
ersel Hospital, yield s cephalic index for Cape Coloured
infants which is almost identical to that obtained by
Socammon and Calkins in their biometric lnvestigations.
Thus the index of 80.38 for my series of fifty cuses does
uot differ uppreciably from their figure of

The meurn index for a series of 50 Bantu infants
was 78.52 and this differs significantly from that for
Coloured infauts. These two indices were wsubjected to
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statistical ananlysis asccording to the formulae referred
to on page |70 und a griticel ratic of 25,90 wus obtained.
Hence one is justified in concluding that the observed
difference (1.86) between the arithmetic means for the
two serieu of cases, is almost certainly due to systema~
tic and not to chunce factors; in other words, theee
cephulometric studies show that Bantu infants, are more
dolichocephalic than Cape Coloured iufants at birth.

This difference between the two groups of in-
fants, may at first sight appear contrary to oue’s ex-
pectations when one recalls that the Cape Coloured
People include among their ancestors certain Southern
Kegroid ethnic groups namely, the Bushman (ocephaliec in-
dex 75.8) snd Hottentots (cephalic index 70.5). lore-
over Bush-Hottentds hybtrids have beew shown o have an
index of 73.4 which is roughly an average of the two in~
dividual groups. Reasoning in a purely arithmetical way
one would expect the index for the Cape Coloured pecople
to be lower than its proven figure of 75.8 (Martin)s
However, the inheritance of cranial characters seems to
be a complex affair (Fawcett und Pearson, 1898%% probably
because so many independent variables are involved in the
process, that it camnot be expressed An simple Lendelian

factors.
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.The faot that isolated inbreeding oan produce
a fairly stable and constant mean cephalic index, and
the further i’act that interbreeding between diverse
stable groups introduces modificutions in the descendants, .
indicate that hereditary transmission is & fauctor of
some im ortance, The complexity of the problem of in~
heritance emerges from the measurements made by Sullivan
(1919) on the ‘Samar' united twins of whom Iucio had a
cephaiic index of 80.8, Simplicio an index of 85.5.

However, while the yenetics of head form are
not simply resclvable, it must be conceded that within
& homogeneous group under stable couditions, the cepha-
lic mdax remains constant for a long time, and this must
be due maipnly to hereditary tranamissiou.

Bavironment is another factor of importunce
which rmust be borme im mind. Bous was probadly the
first to sdduce substantial evidence in support of the
view that o change in environment may influence the -hoad
form of the new genexation. To summarise briefly: the
observations indicate that those with a high mean native
cephaiic index tend to show a fall in the first Arerican-
born generation. The ocutcome of the mass of confusing,
and sometimes conflicting, evidence which has been pub-
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lished on the subject seems to be that & change in envi-
roument - & change usually for the better - may be suffi-
clent to Jolt the hereditary mechunism out of its accus—
tomed groove. The alteration effected is not uniforms
high indices are down graded, low indices are up graded,
those in betwsen are unchanged. There 1is an increasing
body of evidence to suggest that a favouradie environment
induces a trend towards a common headform with an index
at the lower limit of brachycephaly (Abbie).

There is thue no method by which the inherited
ocranial form of these people with their multiraoial origin
c¢an be predicted. The adult index 1f 75.8 and in the
term foetus the iudex is no different from thut for
examyle obtained by Scummon and Calkins ou their investi-
gations, The computed index based on empiric formla
also shows no appreclable difference from that for Cape
Coloured and American infants. In an oar119t<section an
index of 79.8 was regarded as the norm for nawﬁorn infants
in whon no moulding had occcurred. Yet different obser-
vers have obtained widely differing results in their stu-
dies on the fuil term foetus. a8 already indicated, -

: Ensufficignt care in the selection ofmaterial was the
main factor responsible for this lack of uniformity 4m

results. A second consideration concerms the gquestion
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of racej to what extent do raciul factors influence the
cephalic index in the term foetua? In table 22 are re-
cord‘d the indices which I have calculated from the ip-
vestizations of different workers. The work of the
three French workers (ihibemont, Depaul and Solares) show
close agreemept, the index dein: just above 80. In-
dices below T5 were obtained dy two workers namely, Spondi
(German) und K}olseth working in Christisna. Their
series are however, too small (six and one) to form the
basis of discussion and comparison even if the wvalues
quoted are correct. However, Caspar (Rhenish) in a
series of 79 cases obtalned an index of 76,.57.

- Bver sinee 1its inception the cephalic index nhas
remsined the mejor criterion of human affinities and dev-
elopment. On the other hand, states Abbie, anyone who
hag measured z series of skulle must hive realised that
the loci from which the index 1s calculated vary from
skull to skull, and that the index expresses something
different for every skull. Nevertheless, uoranin(lgla)
claims that only one character has bsen found which is
capable of making au absclute distinction between more
than one of the groups (i.e. of humans) =nd that is the
ce;:halic index. Thus the vulue of the index is establi-
shed, but it can be accepted only as & total response to a
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pumber of variable factors, some of which are probably
/
obasocure (Abbia{.

ALbLE, who adopts the attitude of his 1947
paper, of seekinyg some unifying principle under the Qppa-
rent diversity of a multitude of observationus, cousiders
headform in relution to many fuctors inocluding ruace and
iudividual daéelogment. He finds "the term ‘race' ob-
Jectionable, both on politico-sociological grounds apd
becausse it is used equally for the whole human specles
apd for sections of that 3peciea_." The fact that the
child's head is gemeraslly rounder thau the adulta is re-
cognised in the term infantile' commonly applied to
those with & high cephalic index. However, while the
rounder head is wore like the infant's in many groups it
is ot 80 in all, nor is the process of head development
from infaucy to adulthood always comparanble from one arvup
to suother. He also points out that the "curve of skull
muturation is different ",....twhere the adult index is
high" and ie emphatic that the cephalic index at birth is
‘such the sume for both dolichocephulic and brachycephalie®
- kanke (1905) Murtin (1928), Kleiu (1935) snd Kappers (1945)
alaso atate thut the cephalic index in the newborn is inine
lower 80's being lewss then the adult mean, It seems clear
stoies Abble, that 1.0 matter what may be the mean cephalic
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index of parents, the mean index of the newborn falls
within a very restricted range which is close to the
lower limit of brachycephaly. He checked his view by
measuring the heads of thirty-nine Buropean infauts -
aixteen males wnd twenty-three females, aged from 1 to

22 days and without head moulding. The mean cephalio
index for the males was 78.39 (range T4.3 - 82.6, the
mean for the femalea was T8.4 range 73.6 - B4.2). The
combined mean was T8.4. Five full term, undeformed
European foetuses gave a mean of 82.0. He does not
state the mode of delivery or parity of the mothers nor
does he define the term Buropean which may include peoples
of widely varying cephalic index such ss the Germans (73.7)
and the Swiss and Tirolese (84.4 and 25.0 respectively).

In addition, Ranke (1905) has published figuree
for 20 European infants (age 1 to 21 days) 3 eleven males
gave an index of 81.5, nine females a mean of 80.7 so that
the combined mean for hie series was 81.5. The mean for
the newborn Buropean foetus as based on the figures of
Kauke and Abbie is 80.5 (64 obmervatioms).

1t appears that the shape of the head in the
term foetus tends to mesocephaly. The widely differing
results obtuined by different workers are explanable in
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two ways: aococurste results will only be obtained Af 3~

a) The infants selected for study
are delivered by ocaesarean sec—
tion in the last two weeks of
gestation without the prior
oocurrence of labour painsi the
moulding which tulkes place in
utero in the last two weeks of
pregnancy (Philip)is inconstant
and noegligible although it may
on occusion produce a spalding
sign.

b) The measurements are made withiu
twenty-four hours after birth.
A much longer delay will yield
inaccurate results becuuse of
growth and, as pointed out Yy
Davenport (1926), the tremendous
alteration in the head immediate-
ly after birth iu attaining spec-
ific headform.

There seems to be more or less genueral agreement
that moulding temporarily impresses dolichocephalic
effects on the skull, But this is Lot necessarily always
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so for, as previously stated, the degree of flexion and
the position of the head are impoxtant in deciding the
nature and degree of mouldiug. The converse is ulso
true nausiely, thut moulding cen impress brachycephalic
effects on the skull. Abbie, for example, in his paper
on "Headform and Human Evolution," refers to an aborigin-
al sikull of & newly born infaut which "unfortunately, re-
tains a good deal of birth moulding. 48 it is, the skull
has & cranial index of 86, btut even the most gemnercus
allowance for distortion leaves the index still over 80.%
In this case moulding hud converted & paedcocephalic skull
into a markedly brachycephalic one.

In couclusion it may-be saild of headform that
there is & foetél norm, restricted to a small ranze of
indices from 78 to 82 (Abbie). Skull differentiation
shows four stages of which the first is a common human
stage at birth, Coummon human heredity determines head-
form until birth. The investigations of workers in the
past hundred years have been analysed both in regard to
the material used and the methods employed. Particular
attention has been paild to the work of LGcammon and Calkins
and from theoretical calculations based on formulue es
well a8 actual obﬂervaﬁions, the average cephalic index
in the term foetns 1s computed to be 79.8.
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Bantu sud Cape Coloured iufants were studied,
special care being tuken to zvoid ihe unpredictable al~
teratiocn of cranial form introduced by heud moulding. The
findings from my investigations show that the term Bantu
foetus has an index which falls within the loweat limits
of what cnutomists and anthropclogists huve come to accept
as normal for the humun race. By comparison the Cape
Coloured foetus hus em index which is ideutical to what
mey be regerded as the average for the human term foetus.
otutistical auulysia of the difference shows that it is
greater than can be socounted for by chunce factors. One
of the features brought ocut by this cephalometric siudy
is the greater frequency of true dolichocephalic forms
among Bautu term foetuses. The term dolichocephaly as
used here is aocording to the iudex grouping suggested by
Abbies: Ddrachycepbaly - over 82; dolichocephaly = under
78. Ko difference in cephalic index was demonstrated be—
tweon malez and females of either group inveutigated.
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*Intelligent oxpecténey is the treatment until
an indication for interventicn arises® (de Loci?' Armed
with the knowledge that many such patients fail to have
any greater difficulty than a prolonged second stage,
watohful expectancy met be pruoctised until one of the
following reascons for alding the matural forces urisess-

a) Baternal distress.

b) Foetal distress, as indicated
by defiuite changes in heart
rate and other well-known

signs.

¢) Cessation of the progress of
labour.

This discussionu concerms particularly the need
for iuterventicn when progress in labour has ceased.
The statement that the time to interfere, is when the ns-
turanl forces have been given adeyuate opportunity to ach-
ieve natural deiivery, carriecs several important implica-
tions. Obviocusly Af progresa does not ceuse and if an~-
terior rotation occurs with sudbsequent normal birth, thie
is an ideal state of affairs and well rewards the patience
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expended. In other cases labour may continue to progress
and the head may be finally boru with the occciput posterior.
This also represents a satisfactory ocutcome of the case and
is much to be preferred to any form of operative interfer-
ence. There remains the third group of cuses in which
progreas is arrested, the point being reached, beyond which,
further descent, flexion, and rotation of the head ie not
possible without amsistance and in some instances, imposs—
ible even with manual and forceps intervemtion.

There 158 no certuin method of prediocting im which
particular category of these three, a parturient will be
ultimately clussified. Only a trial of lasbour will tell
and 1t 1u-for this reason that the conservative note in
treatment h:s been widely sounded. The natural forces
should be given every opportunity of effeoting a natural
rotation and delivery. But in leaving to nature the task
of achieving this desirable result, it is of value to weigh
the chances and to attempt to predict the prebable ocutcome
of e particular ladbour. There are however, two ahprndio-
table determining faotors, uamely, the degree of moulding
which can occur before foetal well=being is jeopardised and
the continued efficacy of uterine countraction. HNonethe-
less, in assessing the probability of the ocutcome of labour,
there are certain observations which ald the obstetrician
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in reaching a decision.

Foetal sigse is a fuctor of paramount importanoce
in any labour. The accurate assessment of size or weight
in the term foetus is a mutter of some difficuity. The
varistion in weight at term is3, almost one hundred per
ceut. Yet by feeling the body of the foetus and jal-
pating the head, mout obstetriciumnes will be adble to state
whether the foetus is big or small, whether 1t weighs well
over eight pounds or definitely under this figure. It is
knoum. from experience, that the rate of operastive delivery
in oocipito=-posterior positions rises markedly when the
badby weighs over eight pounds - more markedly eo than with
ocoipito-anterior positions. AR enalysis of the birth-
weights in my series of persistent occipitu-,osterior posi-
tionu, shows thut the largestinfunts were those which were
stillboru and delivered vaginally with forceps assistance,
as well as those infants which died in the first twenty-
four hours after forceps delivery (Page JSa ).

The shape of the pelvis hus an important role in
determining the outcome of 1abou;r in ocooipito=posterior
positiona, The android pelvis 1s assoclated with an app-
reciably hizher ogerative delivery rate in ocoipito=posterior
than in ocoipito-anterior positions (Pauge 52 ). The

caesarean seotion rate particularly, in the .ormer type of
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case, reaches the high figure of 17 per cent, Clini-
cnl assessment 0f a pelvie yields rzich valuable 1nrogas-
tion and should al.ays be done. Radliological pelvime-
try is a valuable aid to clinical assessment particular-
ly because it gives details ¢f the shupe of the pelvis -
which is not always determinable digitally even by the
experienced obstetrician, Similarly, radioclogy may
show up 8 *high assimilation' anthropoid pelvis where
clinical assessment may have falled to deteoct it. The
role of the different pelvic forms on the course of la-
bour in occipito-posterior positions has beeu already
disocussed in Part 1.

It may be stated that those cases of oocipito-
posterior position aseocinted with a normul pelvis, will
rotate spontaneously and deliver as anterior positious,
but only after optimal deacent and moulding have taken
plece. Rotatiom, a8 & rule, is a long process and takes
place late in the second stage which is often prolonged.
The realisation that u persistent occipito-posterior
position is often a necessary adaptation of the foetal
head to the type of pelvis in which it occurs, should
stay the obatetriciant*s hand, unless a definite indica-
tion to assist the course of labuur, is present. The

natural forces should be given the opportunity to achieve
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patural rotation. One cannot always do with the hand
(or forceps) what pature accomplishes only after hours
of tedicus rotation, if at all.

It 45 generally ugreed that with good uterine
aotion and no overt disproportion, the majority of cases
will rotate sponteneously and deliver unussisted. In
the rest intervention, in an obstetricul sense, is neo-
essarye. In the absence of maternal and foetal distress,
how long should labour be allowed to contipue? Kuny
arbitrary standards have been proposed. ¥hen an indi-
cation 1is accepted ans a fixed stundard it loses 1its value
and is ilable t0 be respomnsibvle for the pyructice of in~
correct midwifery by the inexperienced.

Here are some of the stendards which have been
proposed, tried and rejected in the past few decadest
t11l1 the cervix is fully dilated, till the patient hus
had six hours of good pains, two hours after the membrgnes
rupture, wheu the second stage has been in ;rogress for
two hours in multiparous parturients aud three hours in

primiparue, When these arbitrary standards are subjected

to conscientious and constructive critiecism, obvious
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objections are ruised to all of them. Obstetrioslly one
capnot thiok in terms of fixed times wnd, to use an ex-
pression which through repetiticn has become hackneyed,
each case should be judged and treated on its merits,

To wait for full dilatation may, on the surface,
seem & sound policy, but will, in some cases, prove a dan~
goerous staudard to adopt. Iu cases of brim contraotion
or undiagnosed hydroce halus, the cervix may never dilate
fully, and to wait for full diletation may mean & danger-
ous delay during which there is an increasing risk of in-
fection of theamniotic fluid, of foetul death, of rupture
of the uterus and, perhaps, the development of constriction
ring in multiparae.

The effective expulsive power of the uterus
varies s0 enormously from case to case thaut to wault for
intervention until tho~pat1en; has had 8ix hours of *good
pains® 1is to utilise & time system where 80 many variadle
factors exist, that the system is useless. Any given
fixed time period, even if the contractions sre good, may
be an insufficient test for one parturient and to long a

tent for another.

To allow labour to continue until the membranes
rupture may, ou the surface, seem a reasouable poliecy.

Bat the foetal membranes vary so much in toughness that



their rupture cannot be accepted as a token that the
uterus has exerted its maximal force. Also, the
membrenes are kmown to rupture prematurely more
commonly iu ooccipito-posterior than, for example, in
anterior positious.

It is the obstetrician himself who must de-
cide -~ by his clinionl sssessment of the materual nen~
tal and physical condition, the foetal heart rate, the
force of the uterine contractions, the ability of the
uterus to relax between pains, by his acocurate knowledge
of the size and shape of the pelvis, the size of the
foetus, a knowledge of the parturient's previcus labours,
and above all, the evidence of descent of the head as
furnished by both abdominal and vaginal examination, A
lateral skiagrem may be invaluable in the difficult oase,
At the Somerset Hospital we have & high emergency rate -
up to 30 per cent of our admissions are non~booked onses.
In addition, a large number of patients attend only once
or twice in the whole antenatal period, so that we not
infrequently have in labour & cuse which had last been
seen some two or three months previocusly. Antepartum
pelvic assessment will ot have been done in this type
of case. While we regard these as non~booked admissions
we do pnot record them in ocur anpual reporis as such.



whanlﬁhe type of putient Juust deuscribed runs into ob-
stetric difficultlies with the occijut posterior, an X-
ray in labour is of great value.

mation may be obtailued from the films.

a) The relation of the head to ihe

pelvio laudmarks: In an obese
or well=tuilt putient it may bde
difficult to utate whether the
head 1s engaged on clinical ex~
amination.

b) Angulation of the foetal mneock;

c)

this is likely to ocour where
there 1s u high angle of pelvic
ipolipaticne It is an unfe-
vourable sign beosuse it indi-
cates some misdirection of ut-

erine thrust, the componeuts of

whose furce tend to be directed .

in front of the symphysis publs
instead of into the cavity of
the pﬁlus .

In parturients who have not had
an X-ray pelvimetry, additionai

The following infor-

2086
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information will be furnished
coucaeruiug the presence of a

fulse promontory, the shape and
fullness of the sucral bay, the

width of the sacro-sciatic motech,
apnd lastly, the messurement of
the obatetric conjugate - if 4t

differs from the true conjugate.

d)The relative lengths of the
oocipital and froutal levers.

It reyuires mach judgment, acquired through
experieunce, to decide when the point hus been recched,
beyond which & further wuit is inadvissble, The rising
height of the bladder into the abdomen, often with a
blood-tinged urins, the increasing difficulty in miotur-
ition and even catheterinatinn. as well as the lute re-
sults of overstretched uterine ligamentary supports,
arc coputently borne in minde. The usual signs of ma-
terunl und foetul distress are tuken into donaidoratlon.
It is to be remesbered thut serious intruorunial damage
way develop before any signs are discerunible. It is to

be suspectcd wheu uterine contructions ure strong 2nd

frequent and rotation is not resulting. Incrensing
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extension of the head iu a pelvis inadejuate to aoccommo-
date the ocoipito=-frontul diameter or eveu a lesser die-
mension, st the lovel of impaction, is the usual combdin-
ation of circumstances which defy the best efforts of
the uterus to achlieve descent, rotutlion, and delivery.
The labour is in every way un obstructed ouc. The re=
action of the patients uterus to the insuperable ob-
struction presented by these oclircumstances 1s dependent
on the parity of the parturient. In the primigravida
fuiling uterine uotion in the fuce of difficulty is the
mout usual cutcome., In the multigiuvida uteriue acti-
vity tuilds up into a crescendo, which muy terminate in
rupture of the orgbu.

Intervention too lave is fraught with many
many difficultieu to the obstetrician und dangers to
mother wid foetuwv. Strong coutructions may have,by then,
produced so much moulding thut aniterior rotution, panuslly

or with ithe forceps, becomes difficult or even impossible.

The renlisution thut some prolongation of
lubour is 10 ve expecied with theue positions may in-
creass our equanimity in managing them, Those iénktng
this reulisation may be ied astruy by their fewurs, and
fuiling to see whut muture ocun accomplish, indulge in
meddlesomne midwifery. Gue priuciple of first stage
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management -~ and it applies to any presentation - is the
relief of pain in lebour. "It 15 indiocuted by every
considerstion of humanity and good pructice. 1t con=-
serves the atrength and ithe well-being of the mother as
nothing does, and if used Jjudiciously, does not injure
the babty." (A.H. Bill.) A certecin amount of dilatation
is not deemed necessary us an index for the time to comm-
ence spnliesia. The mere fuct that a putient hus pains
which lmrt, 48 in itself sufficient imdicution regard-
less of the degres of dilatution.

Ao tat orce Extreot .

There are numerous methods of terminsting la-
bour and achieving delivery per vias maturales. In the
conservative school of thought, this nearly uslways takes
the form of mammal rotution und forceps extrzction - a
prodecure which has proven its worth to ull those who
have counscientiously attempted it. Imn the series of
persisiunt occipito-posierior positiods investignted, the
percentage of success in attempted manﬁal rotuation, was
only $W.<5 per ceut, that is, there wus a fulilure to

effect rotation mepually, once in every two cuses. In



those cuses iu which attempts ut mapual rotation were
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unsucoessful, the heud wus delivered fuce-to-pubes, with—

out harmful result to mother or childe.

This naturally

raises the question whether it is necessary routinely

t0 attempt rotution before applying the forceps,

may be argued thue -

a)

b)

If pelvic coufigurution and the
attitude of the poorly flexed
head, us well us the muamerous
factors winich iufluence thi
length of the occipitul lever,
are the mainu determining fac-
tors in the csusation of per-
slstenut occipito-posterior
positions - and such they are -
nsture has slready indicuted
the optimal position of the
head by arresting the ocoiput
posterioriye.

Th4t Af the naturul uterine

forces, after an effort of hours

in some cuses, have been un-

able to rotute the vertex an-

teriorly against the bony resis-

It



-tance of the pelvic side
walls, the accoucheur®s hand
would uot be able to achieve
this in a few mimutes, if at
all.

o) That damage of an intraoran~
ial nature wagﬂbeing courted
by doing what nature had
failed to achieve.

d4) lastly - that those posteriors
which can be rotated mamuslly,
would have rotated in any
cagse, had there been allowed
a longer trial period.

These ere points of view which have been ex-
presaed by obstetricians in personal communicutions.
These arguments, which are not laocking in substance,
are not completely correct. The pelvie may only be
narroved ut one level in the transverse dimmeter due to
say, very prominent inward-pointing spines, associuted
with a degree of convergence of the side walls of the
pelvis., A orxrose—section of the pelvis at this stutiom,
will show it to be oval in shupe, with the long axis of
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the head in the antero-posterior diameter of the pelvis.
The head may be poorly flexed so that the diameter pre-
sented to and heid up by ithe nurroweast asvailable dimen-
sion of the pelvis, is oval iu section. Rotution then,
whether by uterine activity or munually, 1s not possibdie.

1f labour must be termin:sted because of, say, a failure
of progress, then it becomes important te recognise the
relationship between the long ovul of the head und the
long oval of the plene of arrest and to realise that ro-
tation cannot be accomplished st the level of impaction.
t is imposaible to rotate one oval within apother.
Rotation necessitates an upward displucement of the head
snd an attempt to procure flexion is & sine qua nou, be-
fore the manoeuvre is ocarried cut., The achievement of
flexion is a decided advuntage, since it aids the mech-
aniem of rotastion and descent of the head for it changes
the girdle of eranial contuact from the occipito-frontal
to the suboccipito~bregmatic plane, so that the cross~
section of the foetul head at or above the plane of
impaction, is chunged from a long oval t0o & circle., A
smaller diameter is therefore presented to the narrowest
part of the pelvis, Rotation und forceps extraction

now beocome possible.

The guestion nuturally arises whether there
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are indications for forceps delivery in the face-to=
pubes position. It appears that the dangers to the
maternal soft tissues have been exaggerated in the past.
Iu my own series of 388 persistent occipito-posterior
positions, there was only one third degree tear - and
that in a case in which anterior rotation wes easily per-
formed. Nomnetheless, the more extensive second degree
tears are seen in association with forceps face-~to-~pubes
deliveries. The reason for this has already been dis-
cussed. Many obstetricians point out that the dangers
are more apparent than real, more theoretical than
actual., The literature of the past two decades shows
conflicting views as to the advisabllity and indications
of delivering certain posteriors in the unrotated posi-

tion.

The earlier writers, on this aspect of the
occipito-posterior position, do not recognise any indi-
cations for delivéry as such, resorting to it only
when all attempts at rotation had proved unsuccessful.
Thus Gilbert Strachanm('rextbook of Obstetrics, 1947)
states that "In the very rare cases in which rotation
has failed and the head is low in the pelvis, with the
foetus alive, forceps extraction of the head *face-to-

pubes' may be performed, and extensive perineal lacer-
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ation may be prevented by performing laterul episiotomy.
Again if the hesod is impucted and the foetus 1s kuowu to
be dead, cruuiotomy should be performed, and tuis may
even be indicated when the foetus i1s alive but impacted.”
He udds that caesurean section should be reserved for
cuses that fail to enter the brim ususlly «s a result of
deflexion or weak pains oxr both.

Professor Lastpun (writin, tem years later)
states thut the decision to deliver the head as a poater-
ior "depends fundumentally on whether or not factors are
present which threaten to muake artificial rotution es-
pecially difficult®. He stuailes also that if the opera-
tor's experience with m:amal or forceps rotation is meagre,
delivery of the posterior occiput &as such, is usually the
safest procedure. In other words, in his opinion, the
*best type of operative procedure to be employed will de-
pend oun the experience aud training of the operator, the
type of pelvis, the degree of moulding of the foetal head
wnd the eize of the infaut.® This statement contains
couflicting impiications (william's Obutetrics, 1Ith
idition, puge 836.) He coutinues, however, iu a more
lucid' manner in stating that "if the head is considerably
moulded (us will ofteu occur if patience has been exercised

in sllowing time for sponteneous rotation), delivery by
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forceps a8 an occiput posterior will usually prove the
least.traunatic measure both to mother and child.®™ He
adds that the same is true, in his opinion, if the pel-
vis is aunthropoid or android in type or shows mid-pelvic

contraction.

Titus (1945) finds rotation *actuslly ipadvi-
sable” ..... "if the head is low in the pelvis or on the
perineum.* This is his only iudication for delivery
face-~to-pubias., (Kanagement of (Obatetrid Difficulties,
3rd Edition, page 552).

There are three types of case in which delivery
g8 & posterior is desirable and advisable,.

a) In the case of persistent
occipito-posterior position,
occurring in a parturient who
has & proven anthropoid pelvis,
having & high posterior sagittal
index, a deep sacral bay usnd a
parrow transverse diumeters at
all levels, compensated for by
the anutero=-posterior dimemsions,
it iv best to uchieve delivery

as 8 posterior.



Here I may reiterate (see page 96.) the mode
of delivery in lower mammals. As term approaches the
foetus is rotated round to a dorsi-sacral positions,
the head engaging as & primary occipito-sacral position.
The head then (in labour)'fraveraea the whole length of
the pelvis and is borm with the occiput behind and im an
attitude of extension. With the exception of certain
primates, all these animals have pelvic indices well
above 1I00. The following list has been compiled by
Topinard (ref: Revue d'Anthropoclogie, 1874-5).

Macropodidae 139
Rodentia 133
Carnivora 132
Ungulata artiodactyla 123
Primates: Lemuroidea 144

Cebidae 135

Cercopithecidae 134

Simidae (Hylobates) 121

Chimpanzee 97
Simia 83
Gorilla 79

In studying the scale of pelvic iundices, we
see that it is in the chimpanzee that the index first
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falls below 100, It is in this particular primate
that there first is noted a lack of the constancy with
which the occiput is posterior at delivery unlike other
mammals of higher .elvic index. The observed modes of
delivery in chimpangzees in captivity, i1s quoted else-
where in thie inguiry (page 96 )

b) The second indication for de~
livery as an occipito-posterior
is the uncommon primary occipito-
sacral (dorsi-sacral-) position.
These cuses are often diagnosa~
ble during pregnancy. Kadio-
graphically, the foetal spine is
seen in apposition to the ma-
ternal spine, and the 'true
posterior' position of the head
may be noted. These cases as a
rule do not rotate. Ninety
per cent of these cases are
assoclated with authropoid pélvas
according to D*Esopo. This has
been my own experience :isoj out
of nine cases seen at our aunte-
natael clinics, seven had true

anthropoid pelves, in one instance



the pelvis was anthropoid-
android and the remaining case
had an android pelvis.

Should oune rotate the occiput
whieh-haa oome the whole length
of the pelvic strait in a
posterior posiilon, only to be
arrested in the final stages by
the resistance of the matermal
soft tissues or failiug uterine
action as well as lack of ma~
ternal voluntary expulsive
effort. Some obstetricians

argue that the oceciput ashould bde

rotated as whatever level ite
progress is arrested. Reason~
ing in the light of the figure
for spontaneous delivery as
occiplito=-posteriors, namely,
fifteen per ceunt, one may cobn=
tend that, had not the uterine
and maternsl forces beenm inande-
quate, the head which travernod

the whole length of the maternsl

pel}vis would have delivered as
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a spontanecus face-to=pubdbis.
1% is wot necessary to rotate
the head in this type of ocase.

In the management of persistent occipito-
posterior positions & knowledge of the maternal pelvic
form and capacity is essential before any manoecuvre
is curried cut. The problem is largely one of deci-
ding the optimal position of the occiput, Present day
opinion 18 not unanimous as t0 the exaot attitude to
be adopted; while some recognise indications for de-
livery of the ocoipito-posterior us such, others feel
thut the pructice of anterior rotetion ashould bdbe
routine. There is however, no fixed dictum which
should guide the obsteiricians thq‘anly s8ign posts are
pelvic moxphology, the level at which progress in
lebour has oeaved and the presence or asbsence of exten~

siou.

There are certuin omnses which should be ro-
tated posteriorly rether than anteriorly; they form a
small but definite group. Take the hypothetical case
(referred to iu (o) above) of the parturient who would
have delivered spontanegusly as a face=to-pubis had
not uterine action failed. This is one type of cmse
in which rotation is unnecessary. Ase already indice-



-ted, the pelvic form in such cuses is usually of the
anthropoid type except where the foetus is very small,
when no particular type of pelvis may be found.

Forty cases of spontaneous delivery, as

occipito=posterior jpositions, were analysed.

A control group was coustituted by forty par-
turients in whom the position of the passenger at the
onset of labour was occipito-posterior, but in whom spon-
taneocus anterior rotation occurred. In both series,
only those cases in which the infants weighed over seven
pounds were selected . The sacral index was calculated
from the Xe-ray pelvimetry films in euch cuse. The
sacral index may be defined as the rutic of the per-
pendiculay from the chord of the saerum to the deepest
part of the saoral curvature expressed as a percentage
of the totul chord length. The averuge chord length
"is 25.1 centimeters in whites aud lj.2 centimeters in
the black race.®” (Paterson, quoted by buekworthi"ﬁo
attempt wus mude in my investigntions to compare the two
ethpnic groups studied. The results of the investigations
are taubulated below,

In this table 4i{ is shown that the sucrul index
is appreciably higher in those casea which delivered
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spontaneously as posteriors than in the group in whioh

spontaneous rotation occurred.

S. F. T. P. SeA.R.

SACRAL INDEX. 24 16

3eF.TeP. » Spontaneous face-to-pubis delivery:

Se Ae Re = Spontanecus anterior rotation.

The only clear indication for posterior rota-
tion is & pelvis having a deep posterior segment, & well
curved sacrum (i.e. of high sacral index) zuund a fore-
pelvis which is overtly narrow. Delivery aus a poster-
ior, in such oases, is rationsl amd pruacticable,

Eastpan (*'Willisms Ohbstetrics' IIth Fditian.
page 838) states that "if the head is cousiderably
moulded, (as will coccur if putience his been exercised
in allowing time for spontanecus rotation), delivery by
forceps as au oocipito=posterior will usually prove the
least traumatic to mother and child.” Considerable
moulding, with the head well-flexed, usually indicates
a degree of cephanlo=pelvic disproportion. The same is
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not necessarily true if the head is partimlly oxtended.
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The indication to deliver the well moulded hend as a
posterior is a questionable one. Certainly, if the
head is low, that is, with the biparietal diameter well
below the ischinl spines, foroceps should be applied.
With the head low uud partially exteunded an attempt to
procure flexiou should be mude. In the more difficult
case, with the head arrested at a higher station, a
caesarean section offers the beut prognosis for the
foetus. Hheferenoce has been made ulready to the high
foetal mortality in persistent ococipito-posterior josi-
tions, when the baby weighs over cight pounds.

Formerly, only the high-forceps operation
was coudemned. But "during the laast I0 to 20 years
it has been convinciugly demonstruted thut many mid-
forceps operations, even though techmically possible,
are prejudicial to the health and life of both mother
and ohild." (Jeffcoute, "The Preuent Position of the
Forceps OUperutioa™) He contimues thas: *"Difficult
mid-forceps operations have therefore become fewer and
fewer, the safer ulternative of cuesarean section being
preferred.” The trend in the psst ten years und more,
has been to deliver by cuesarean section dabies which
previcusly would have beeun born dead with forceps, while

those stillborm as a result of syontaneous delivery are
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now extructed alive with forceps.

It 15 reiterated, thut when there has been
marked moulding und the stution of the bipaurietal dis~
meter is Lot well below the ischial spine, caesarean seo-
tion should be considered rather thunu entertaining the
prospect of a difficult mid-forcepes. When the estima-
ted weight of the baby is over eight pounds and moulding
is murked, & oaesarean section should be even more

neriouaiy cousidered,.

*]1 luckily thought of trying to raise
the head with the forceys, and in turn the
forehead to the left side of the brim of
the pelvis, where it wus widest, an expe-
dient which I immediutely executed with
5raater eanse than expected, I thexn brought -
down the vertex to the right ischium, turned
it below the pubes, und the forehead into
the hollow of ithe sacrum, and safely delivered
the heud by pulling 4t up from the perineum
and over the pudes. This method succesding
s0 well guve me great Joy, und was the firot
hint, iu conseyuence of which I deviated from
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the common method of pulling forcibly
along, and fixing the forceps at rundom
on the head."

Thus wrote William mellie ("the greatest of
all obstetricians™ - Camerom) two centuries ago. Forceps
rotation of the lagging occiput hes long been accepted
as & recognised procedure in these cuses, Many ob-
stetricians were not overwhelmed with enthuuiasm for
it in the beginuing anud were ruther reluctunt to re-
cognise ite value. Strachan (1947) writing ou thie
aspect of posterior positions stautes that "Rotation by
forceps was advocatec hy william Smellie, but hue now
yuite properly fallen into disrepute. with the head
low in the pelvis short astraight forceps might rotate
the head without great harm, although some twisting
of the neck with imperfect rotation of the shoulders
i8 11k@lyeeesee® For these reasons, amd as namal
methods of rotation are so muoch more satisfunotory,
forceps rotation of s posterior occciput should Lot be
employed. (Strachan)

Kielland of Christiapa, in 1916 deuoribed a
forceps with parrow somewhuat bayone$~shaped blades.
He claimed that this ius.rument surpassed all other
models a8 & rotator. Originelly designed for cases
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of transverse arrest of the heud, these foroepa‘havo
ulso been advoouted us of purticular value in delivery
of persistent ooqipito—poaterior positionus. The in~
strument hue now been in existence for forty years, yet
many practioing obstetricisns huve uot become familiar
with their mse. Perhaps the sucoess which usually
attends attempts at mamial rntation has made the need
for a greater fumiliurity with Kiellands® instrument a
very small oue.>® Over the period 1948 ~ 1954 Kiellands®
forceps was used on three occasions at two maternity
hospitals in Cape Townj the percemntuge of suocessful
papusl and forceps rotations wus only 56 per cent in
the series of cuses atudied at theae two hospitals,

In latter years there as been a sharp drop
in mauual rotation in favour of total forceps rotutiom
upd 8 progressive increuse in the use of this instru-
ment in preference to other types (Coagrove.fo' Nany
feel that 1t represents the best expedient for artici-
cial rotation. Kiellaunds' imnstrument makes possible
a8 true cephaiic applicution, regurdless of the station
of the heud which is impossitle with the usual loug
curved forceus. It achieves its objective by interr-
upting the pelvic curve at the comacncement of the
shanks which are beant forward ut a slight angle with
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the blades. The sliding lock caters for verying de-
&rees of asyuclitiem, | Risks to the baby are cousiderably
reduced becsuse far less oompreaéiun to the foetul skull
can be achieved acress the fulcrum of the sliding loock.
Also the ability to obtuin an accurute cephulic applioa-
tion enormously lessens the strain upon the temtorium
cerebellli.

Those who have mastered the technique of using
Kiellund*s forceps are euthusiastic, and most of the
criticism comez from igunorunt or prejudiced acurces.”
(Donsld)

The instrument 1s uot without its disadvantages.
Perhaps the one most commonly eucountercd is the risk of
damage to the vaglins snd perineum. This is partly due
40 thesliding and therefore unstable lock. JDonald
( Practical ObstetricdProblems) reports uluo spirul tears
of the wvagina und tears of the cervix and mentions the
poesibility of bladder injury.

barton's forceys, of more receut origin, is
well spoken of by Caldwell, Ltuddiford and Bachman. It
differs from the ususl types ia that the anterior blade
is hinged where it joius the shank. It's use is even
less common than thut of Kielland's instrument, in this
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country.

The double application of forceﬁé which was
first described by Smellie and rediscovered by Loansoni
nearly a century later, hus gliven satisfaotory results
in some hands but it is rarely necessary, and is gen-
erally employed in only a small percentage of persis-
tent posterior positions,. The need for a doubdble appli-
cation is occasioned by the fact that the first appli-
cation is made with the pelvic curve correctly orienta~
ted. After rotation .he bludes become inverted so that
the pelvic curve looks posteriorly aud an attempted de-
livery with the instrument in this position is 1likely to
czuse serious injury to the maternal soft parts,

Scansoni's manoeuvre hus never been widely
yractised in Great Britain. Iun. Donald, for example,
states that this procedure is “so crude by comparison
with & yotation with Kielland's forceps that it does not
really merit description.” He ndds that "there are few
operations in all midwifery so satisfying as a correctly
performed delivery with a Kiellands forceps.,® (Preo-

_tical Obstetrical Problems.) |
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In the United States of America, the manosuvre
has been more widely practised and has undergone seversal
modifications, the most notable among which are those
ussociated with the namee of Pill and King. Paul Titus®”
(*The Menagement 0f Obeietric Difficulties®) states that
is "couservative and logical always to attempt mamual ro-
tation forward before resorting to the Scansoni manoeuvre."
If this pructice is adopted, he adds, the Scanzoni manoeu-
vre will be found unnecessary in many instances, 1t
however, mamal rotation cannot bve sccomplished readily.
he finds the logioal choice & Soanzoni double application
with rotation after the technijue best described by Bill.
He looks upon it as a comparatively simple and highly
effective prooedure when properly done and not the Aiffi-
cult and troumatising operation which many believe it to
be. "Williams tzught ite principles and Efficacy, and
in consequence the mujority of his former assistants
strongly favour its use.”

D'anpo%has described a proecedure of forceps
rotation which may be effective when other manceuvres fail,
It is primarily indicated in those cases associnted with
prominent spines und flat posterior segment. Here rota-
tion canuot be accomplished at the level of arrest, It
is best in theuve cuses to lift the head slightly above the
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level of impaction zsgainst thespines, spply the torcopp
and rotate to the tramsverse position. Then by lateral
flexion the head is brought into the retropubic apaoce,
away from the spines where low rotation can be accom-
plished. The techuniyue, however, requires good trans-
verse width in front of the spines to allow the head to
be brought into the retropubic space us a transverse,

The American asuthor, Arthur H. Bill, is pro-
bubly the best kuown expounent of the radioal trend of

thought. He states thuat it is equaily fauulty to
interfere too early, that is in the first stage, or to
wait too long after full dilutation. It 1s in the de—
fipnition of too early and too late that the differeices
between radicalism and convervatism are disoerned. That
Bill Ais relutively rudicul is revealed iu his caution
in stuting that he offers his scheme of management for
"trained obstetricians only und pnot as & compromise of
ideals to suit the methods which are withinu the resources
of phyuicians, uufumiliar with obstetrio procedures or
without the Judgment essential to propor application of



methods."

Bill 1o the epitome of rudicalism. His fi-
gures bring out more eloyuently than words, the radical-
isze whioh is the hall-mark of his attitude to persistent
ococipito=-posterior positions.

a) He does internul podulic ver-
sion if the head remains unen—
‘¢aged at the beginning of the
second stage. This happens
in 63.4 per cent of his ocoi-
pito=~posterior positions - a
figure which will be nearer 80
per cent if he were to prao-

tice among the Bﬁntu.,

b) He allows only one hour in the
second stage for spontaneocus
rotation to occur aud aocoepte
a forceps incidence of 34.4

per oeut.

Bill's indicetion for intervention in the se-
cond stage is not acceptable to us. Another pointer

t0 his extreme rudicalism is his manoeuvre for forceps
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rotation (Bill*s manceuvre). It is really & modifica~-
tion of the Scunzoni double application of forceps.
Only <.2 per cent of occipito=-posteriors escape being
pulled out feet first or heud first. His radicaliem
mokes nearly every occipito-posterior a persistent

occipito-posterior position.

Before those who uubsoride to a more conser-
vative school of thought, critiecise EBEill, they s::ould
view hiis methods against the background of his results.
They should recall that the foetul mortulity in his re-
corded series wus only one per cent, Also it muoat de
remembered that in each individusl's hands, the method
which by training and experience is easiest for him and
yields best results, is best for him,

However, 51il places himself at varisnoce with
mout writers in the following ways

a) He does not sllow a long enough
trial period in the second stage
before terminuting labour.

Probubly most of his cases if .iven an adequate
trial would deliver vagzinally. Spontaneous vaginal de—-
livery is, us a rule, preferuble to any other mode of

deliverye. If the pelvis is adequate the foetus not
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very large and the history of previocus lebours satisfao-
tory, the labour should be sllowed to continue, unless
progress is not unoted, From past experience it is known,
that the vast majority of such paxturlénta achieve a
pormal unussisted delivery after a second stuge whioh is
a little prolonged. It is felt therefore, that in many
instances Bill is achieving by force in a short time,
what nature would huve achleved gradually.

b) He 18 counstirained to do ine
ternal version om grounds '

wiich are not acceptable.

The place of interual version has become an in~
creasingly small one asmougst ohatotrio.pruceduros in the
last few years. The main reasou for this is the high
foetal mortality asuociuted with & manoeuvre which in add-
ition, 18 not without damger to the parturieut. An
analysis of the statistics for posterior péaitionn. leads
one to the inevitable couclusion that in a high percentage
of cuses he does interuul versions when vaginal delivery,

without or with forceps aasistanoi. would have taken pluce,

¢) He uses a time faotor zs his

only indication for intervention.

“Thiv criterion for iptervention does 1.0t take
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into cousideration the need for a longer than average
aecond stuge iu order to uchieve long intermal rotation.
Ordinarily, rotation takes pluce late in the second
stage, wheu Lhe occijput has reached the 1evel of the
pelviec floor. In many parturients who huve been in the

4ascond stage for.one hour, the head hus not reached a

level «t which rotation has ococurred or is expected to
tu.ke pluce, Yot a high proportion of these women de~
liver vaginnlly without forceps ussistance. To inter-
vene ufter one hour, is to deny meny women the privi-
ledge of matural delivery.

JTATIOR OF THi FOLTAL HEAD BEFORE

FuLlL DILATATION,

Interventicn may, on occasion, be necessary
for arrcsted progress during the first stage of labour.
There is a very small literature on this aspect of the
mapagenent of poaterior positions. Weot as long ago as
1856, (yuoted by Playfairff’advocated flexion of the head
by pressure on the froutal bones to bring the head ;with-
in the actions which favour rotation.” t'layfair himself
advocuted "pressure on the pubic side of the head during
pains.* - william Huntaras(ig'ﬁ) states that "In genersl,
when intervention is necessary in the first stage, it is
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sufficient to rotute the occiput to the fromt and to
nllow labour to proceed normally until the cervix is
fully dilated. This rotation should not be unduly de-
layed if the progress is unsatisfaotory, as early inter-
veution in such cuses shortens lubour and reduces the
period of suffering of the mothet to & minimum,..."

The additional advantages of a sucocessfully attempted ro-
tation are stayged by Hunter to be a decressed likelihood
of draining away of liguor aminii und the formation of
coutraction ring , uud au adequate reserve of strength
of the putlent as well as a diminished risk of foetal
distress aud infection, becuuse labour will have been

advanced by a najor atep.

The indicuations for intervention in the first
stage, listed by Hunter are as follows -

a) A8 soon 88 labour has ceased
over & twelve-hour period
during established labour,
even when the cervix is unot

more than oue-third dilated;

¢) Occasionally foetal distress
as shown by the passage of
large quantities of meconium

*"with reasonadbiy steady heart



23S

sounds ;"

¢) In a few cases of mutermal
distress not responding to
sedatives and not necessarily
associated with prolongation
of labour.

¥hile asdvooating rotation of the head before
full dilatstion, Hunter condemns immocdiate delivery,
since this implies the need for accouchement forcée or
hysterostomatomy. To achieve rotation in some oases
requires introducing the hand into the uterus to rotate
the shoulder - a procedure which Hunter has had occasion
to perform and one to which C.J.K. Hamiltou objects
contending that it causes dilatation of ihe cervix and
could poscibly be respousible for the formation of a

counstriction ring.

Three other objections huve been raised to
Hunter*s practice of rotation in the first stage.

1) Professor C. Scott Russels?®®
objeotion is that, while there
i8 an uwndoubted pluce for the

correction of the malposition
in_ early labour, the difficulty
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43 that the suitable cuses
are only apperent in the se-
cond stage,

2) Bender states that many ob-
stetriciuns have tried rotsa-
tion in the first stage but
were put off bdecause this
practise could lead to the
patieut having two annesthe-
tics in a short time, if rota-
tion were unsuccessful or if
forceps had subsequently to .
be applied for any reason,
such as foetal distress.

3) A further argument advanced by
Bender/ m8 thut rotation in the
first stage might be contra-
indicuted by the shape of the
pelvis at levels below the then

stution of the head.

Hunter's reply to these coriticlams is that he
had seen contruction rings in only a few emorgency cases,
that rarely had two anuesthetics been required wnd that
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bis figures showed & high percentage of success. He
asked his critics to try his methods.

My own experience with this practice, while
being & limited one, indicates that it 1s of great value
in properly selected cases, The type of case on which
it was done was, as a rule, the multiparous parturient
whose membranes had ruptured. Shortly after the onset
of labour and in whom cervical dilatation was proceeding
at a slow rate, the cervix being poorly applied to the
presenting part. After rotation wus achieved, the ver-
tex came down t0 & lower level, the cervix was better
applied und dileted more rapidly so that, whereas the
course of labour previously was slow and difficult, it
now proceeded satisfactorily.

Many of the earlier cases selected were emer-
genoy udmissions sent to hospital es obstructed labours,
with the story that they had been bearing down for more
than two hours, without any advance, On examination the
cervix was found to be not Lfully dilated, This desire
to bear down before full dilatation, is a coumon pheno-
menon in occipito-posterior positions and is presumadly
due to pressure on the rectun by the prominent ocoiput,
initiating the afferent arc of a reflex.
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while it is a cliniocal impression that the
manoeuvre is one of great beuefit 1o control series of
cases was conducted to acocurately evaluate the success
of the method. A cimilarly beneficial result seemed
to acorue in ocases of mento-posterior position in which
dilatation and descent of the fauce proceeded slowly and
laboricusly. In all twenty-~five ocanses of ocoipito-
posterior position were rotated in this way. A nor-
mal delivery eusued in tweuty-two cases, and three re-
quired forceps assietance. The maunoeuvre was also
performed in five camses of face presentation in all
except cne of which, natural delivery followsd.

Bender's view that rotetion in the first stage
may be contra=indicated by the pelvic form at lower
levels, is a sound one. There ure certain pelves in
which delivery as an occiito-posterior is the optimal
mechanism. This aspect of pelvic morphology relative
to occiplto=posterior positions, hus already been dis-
cussed . It may be reiterated that the pelvic type
concerned iu that in which the antero=postexrior dimen-
sions exceed the transverse measurements, the greatest
transverse diameters are located nearer the sacrum than
the pubes and the sacral curvature is well developed.

If lsbour 15 proceeding slowly, as judged by the desoent
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of the alrecdy enguged heud, and the pelvis possesces
the physical featuree just described, then mamusal rote-
tion will be contre~indicated. The natural cutcome of
labour, if the uterine action is efficient, is a spon~
taneous fuce~to-pubes delivery.

Radiologlicnl pelvimetry is a valuable aid to
clinionl upsessment of the pelvisj ths'iinlot' and
tlateral’ views ylelding the useful information. The
emergenoy rate at the Somerset hospital is high; also
patients who live at some distance from the hospital
not infrequently default - sometimes for as long as
the last three or four months of gestation and when next
seen, are in ladbour. These parturieunts,like the emer-
gency cases, will not have had a pelvic assessment.
with the head engaged an accurate clinical sssessment
of the pelvis is difficult. When the occiput is post-
erior im location and labour is not progr-ssing satie~
factorily, the radiographic inlet and luteral views
give much useful information which complement the clini~
cal informstion, so that the decision to rotate the head
in the firet stage may be made with less likelihood of
ach.eving a position which is contra-indicated by the
pelvic shape at a lower level.

In the management of these cases, I have



adopted the following criteria for intervention in the

first stage.

1)

The patisnt should be multi-
parocus. Since the manoeuvre
was performed without an anaes-
thetic the multiparcus partu-
rient was more suitable than
the primipara. An attempt to
rotate the heud in & primipera
is8 best conducted under a gen~
eral ansesthetic. Depending
on the sxact Qtation of the
head, the degree of dilatation
and the way in whioch the cer-
vix is applied to the present-
ing part, morphine or pethidine,
the latter sometimes together
with largactil, is administered
8 sultable time before the pro-
cedure is attempted,

2) The head should be engnged. If

the head is not enganged it is
6t too high a level to be
accessible to the fingers per
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3)

4)

vaginam. Ordinasrily the

head rotates low down in the
pelvis so that there can be

no po1nt in attempting rote-
tion when the greatest diameter
has not yet passed the inlet
or even when it has just tre-
versed the brim,.

The cervix should dbe at least
*half® dilated. It is exoep-
tional to achieve rotation
through a cervix which is less
dilated, without an anaesthe-
tic.

The pelvis should be gynsecoid
in type. The naturél outcome
of labour (in occoipito-poaterior
positions) in parturients with
&ynuecoid pelves, is spontan~
eous rotation and delivery. An
attempt to rotute should not

be mude when the pelvis is an~
thropoid or emdroid in form.
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5) The head should be well-
flexed if rotation 1s to be
attempted. The partially
extended head has an oval
outline at its greatest cross-
section. Unless the pelvis
is very large the attempt at
rotation is doomed to fajilure;

it is impoasible to rotate one

beny owal withinu apother. The
type of pelvis in which the

hesd becomes extended is usua-
1lly transversely contracted.
An attempt to procure flexion
by applying pressure to the
Bincipital extremity curing
contractions may be made.

I have not found it of any real

value in these cases.

The manoeuvre is not a diffiocuit one. In
all, rotation wus attempted in thirty-two cases azd
succeeded in twanty-five.of the seven faillures six
were primiparne. As with rotation of thé occiput at
any otrer time, for example, in the second stage,



simaltaneous rotation of the shoulders is carried out.

The role of internal podalic version in the
nanagement of persistent ococipito-posterior positions,
is a very suall one indeed. Arthur H. Bill portbrma'
version in 63.4 per cent of his oocipito=-posterior cases
and it is a little difficult to understand his rationale
for doing this {, when the resulis of menagement along
conservative lines are good. The one redeeming feature
of his tendencﬁ to turn the foetus and pull it out
feet first, is the fact thaut he performs the manoeuvre
early iu labour - before uterine retraction and draining

'auay of the liquor have become marked., This may be

one reason for his low foetal mortality.

As u rule the prognosis for the crild is
upncertain, and depends on the indication and the 4diffi-
culty experienced inu extruction. 1Injuries to the foetal
head and compression of the cord, in ceses of cephalo-
relvic disproportion prolonging the delivery of the
head, are the two common causes of pronounced asphyxia
asnd death either at the time of delivery or during the
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neonatal period.

Interval version is prodbabdbly the oldest form
of version; it was described snd practieed by Hippoorates
aud 1is referred to in the writinge of obestetriclians down
through the centuries. The hizh foetael mortality and
meterual risks assoointed with 1t, have led to 1t5 OCCu~
Pying an increasingly small pluce in moderi obstetric
practise. The more advanced the labour the greater does
the risk to the partnrignt become. Even the gentlest
handling provides no guarantee against uterine rupture.

In regard to oécipito-poaterior positions,
may have to be performed under the following circumstances:

&) wheu the secoud of twins pre~
sents as an oocipito-posterior
and the head remains at a sta—
tion too high for forceps appli-

cation.

b) When prolapse of the cord is
discovered at full dilatation
the head being too high for
forceps delivery ahd facilities

for caesarean section are not
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40) Persistent compound presen~
tation defying asttempts at
replacement of a hand in
multiparcus parturients if
facilities for cmesarean
section are not available and
the head remains too high for

forceps delivery afier re-

placing the hande.

4d) When there has deen an intre-
uterine death labour having
come to & halt at or aftexr

full dilatation, the head being
inaccessible to the obstetrioc

forceps,.

Bach individual will adopt the course whioch
by treining and experience is best for him. It ie not
within the bounds of reason to lay down wider indioca-

tions than thome listed above.

Honetheleas, the point

will sometimes be reached when a decision must be made

between internal version and cacsarsan section in mul-

tiparous parturients with good obstetric histories. In
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deciding attention must be directed to the following
three conditions necessary for the safe performance

of the versioni-

1) The membranes must be recently

2)

3)

ruptured; there must be enough
liquor to premit mobility of the
foetus.

The uterus should relax between
contractious. The foetal
parts muat be identifiadble du-
ring uterine diastole, Tonioc
Nntmction, the moulding of
the uterus over the foetus and
the presence of retraction or
construction ring are adbsolute
contra-indications . The de-
cision can sometimes only dbe
reached when the patient is
deeply anmesthetised and uterine

relaxation is then noted.

The pelvias must be adequate.
When there ia disproportion from
pelvic coutraction or egxception—
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-8l sizse of the child, breech
axtraction is likely to be
dangerous and caesarean sec~
tion should be chosen instead
of version. The mortality
anolg breech-born infants
welghing over eight pounds may
reach tragic proportions.

CAESAREAN SECTION.

*In these days of small families the bady's
right to survival is increasingly recognised, and con-
sequently meny of the indications for the operation are
now solely concerned with the interests of the infant.'
There is however, no sxcuse for resorting to caesarean
section bmcauée one lacks the obestetrical skill of a
previocus genersation. (Ien Donald -~ "Practical Obstetri-
cal Problemse") iKarshall states that the history of
caesarean section is that of an operation eonstantiy
wodified and steadily improved and until recent days in
unrenitting anud sometimes bitter conflict with the older
art of qperative ;aginal dolivery.- He adds however,



that the art of surgery has not displaced the older art -
*4t has only softened it, for it is of a gentler kind."

The inevitable result of the greater present
day safety of abdominal delivery, due lurgely to antie
blotics, improved ensesthesis und availadility of bdblood
transfusion, has been to lower the threshold for caesa~
rean section in persistent oocipito-posterior positions,

There are oertein indisputadbles indiocations for
caesarean section, namely, foetal or maternal distress
in the first stage of labour. We are here conocerned
with the need for intervention in the second stage of
labour - that is when it becomes evident that, despite
adequate uterine action, progress is not resulting. The
exact mode of intervention will necessarily depend om
the station of the head and the shape of the pelvis. The
well-flexed head, with its biparietal diumeter at or be-
lca the 1.v§1 of the ischial spines, tun nearly olways be
delivered by forceps. The most unfavourable cranio-
pelvio relationship is that of partially extended head im
an audroid pelvis - osﬁecially whenu the membranes have
been ruptured for some time. Rotation of aun extended
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head in the cccipito-posterior position, is seldom possible

unless an attempt is made to procure flexion and the latter
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is a difficult manoeuvre. MNany of these ocases can be
delivered by the use of considereble force, But it
should slwuys be the aim to reduce the freguenocy of diff-
icult vaginsl delivery and counsegquently the still birth
and neonntal death rates from foetal asplyxiz and intre-
oraniasl trauma. In D'Esopo's materisl the incidence of
crenisl birth injuries has been reduced to nearly one
per thousand births. |

It is likely, he thinks that this attitude will
- prevail even more strougly and that vaginal procedures
that require operative fprco will be performed on the
rarest occasions., One of the difficulties is that no
one hes ydt had the courage to state the figure for foe-
tal loes in relative disproportion and dystocia which an
obstetrician or an institution can jJjustifiably eaccept as
reasonable and permissible (Marshall). The figure to be
striven for is sero. IBut Af it is ever to be reached
difficulties must be forgaoon before labour begina or,

at least, after ita reasonable duration and not experien~
ced ut a stage of increased risk to both.mother and child,
whether the delivery be abdominal or vuginal, In an
attempt to lower the rate of difficult vegiual delivery,
caesarean section will sometimes be done unnedessarily

and that shorn of all trimmings, states the problem
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(Marshall).

Prom an snalysis of the statistics for per-
sistent occipito-poaterior positions, it is concluded
that the highest foetal mortality is reached when the
big baby (that is, weighing over 8 pounds) is delivered
vaginally. The most unfavourable combination of cir-
cumstances is the trisd of big bLaby, primiparity snd an-
droid pelvic narphﬁlogy. Only the judgment based on
experience will aid the accoucheur in deciding whioh
cages are t0 be delivered vaginally and which are best
teminated by cacsarean section.

To doiiver a8 live badby by caesarean section
is a greater acoomplishment than doing a diffioult for-
oeps and having & peopatal death from intracranial trauma.

The ideal 1s to achieve natursl delivery with
pinizmun risk to parturient and infant., Achieving this
desirable objective entalls & close watch on the maternal
and foetal conditions. VWhile one may loglcally regard
the persistent occipito-posterior position as & physiolo-
glcal mechanism 1n‘aomn cuses or as an adaptation between
the foetal head and the maternal pelvis necessitated by
e similarity in shape and capacity, the condition is
hardly normal or physiologzioal in other cases. [Hor 1s



it without deleterious effeots on both parturient and
paessenger.

The deleterious foetal effects are reflected
in the foetaul mortality. Many factors coutribute to
the mortality rate which is higher than with ~anterior
positions. In thie series the rute wes [5-2 per ceunt.
The prolongation of the second stage and the ueed for
marked moulding are uot without detrimental effects on
the foetus. The lability of the foetal heart, both
in regard to its rate aud force, may be of an alarming
degree towards the end of the second stage. The early
rwpture of the membranes probably enhances the possibili-
ty of intra-uterine infeotion. Many of our emergency
admissions ('delay in the second stage') have tempera-
tures when first seen, Foetal well-being is threatened
by two other fuctors: strong contraction and prolonged
uterine retraction, snd mouldinge The inevitable re-
sult of axooasive uterine countraction and retraction is
to deminish the uterine circulation so that the foetus
suffers in consequence. Moulding cau be very marked
in persistunt occipito-posterior positions. Among the
Bantu we see the worst cases of moulding - the ocutoome
of labour is to a very large extent dependent on this

phenomenson. In these cases the falx cerebri becomes
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drawn up, thereby kinking the great vein of Galen.
Cerebral cedema is a natural sequel and with it anoxia,
inoreased capillary permeability and focal haemorrhages.
In more marked cases, the tentorium tears. Tentorial
tears and other haemorrhages are the most common post-—
mortem findings. It is no wonder that the stillbirth
anﬁ neonatal death rates are higher than with occipito-
anterior positions. In this serles the neonatal death

.rate was 5.6 per cent. It is among the Bantu that we in

South Africa, most commonly see the sequence big baby,
prolonged labour, occipito-posterior, mid-forceps, still
birth, These cases are usually emergency admissions
sent into hospital because labour is not progressing
satiafaotorily. When they are admittéd the damage to
the tentorium has already been done. The forceps are
applied and a large still born baby is delivered, show-

" ing excessive moulding of the skull; or the infant, if

born alive, dies after a few hours.

If the attitude of watochful expectation is to
be carrigd out satisfactorily, the obstetrician should
have a2 complete knowledge of the parturient®s pelvig and
he should judge the descent of the head by fopeatad ab-
dominal palpation and vaginal examination. Hunter urges
"More precise diagnosis® and "more detailed examination”



for, us he points out (yuoting Heotor lac Lennan) cases
are "missed because they are masked .* Donald points
out that occipito~posterior positions and cases of trens—
verse arrest are respousible for as much concern as all
the remaining problems commonly encountered in practice.
Yet with careful obserwvetion and oareful manag ment a
persistent occipito=posterior position need not be dan-
gerous either to mother or child,
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